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Mr. Donald F. Searle, Project Manager
Environmental Control

Chevron Chemical Company

575 Market Street

San Francisco, California 94105

REPORT OF HYDROGEOLOGIC INVESTIGATION
AND GROUNDWATER EVALUATION
ORTHO-CHEVRON CHEMICAL COMPANY PLANT
MARYLAND HEIGHTS, MISSOURI

Dear Don:

We are pleased to enclose this report of our hydrogeologic investigation

and groundwater evaluation at the Ortho-Chevron Chemical Company plant

in Maryland Heights, Missouri. This assessment of site conditions was

?erformed in general accordance with our proposal to you dated January 16,
981.

We have presented a discussion of our findings in this assessment in-
cluding the concentration levels of constituents encountered in samples
of soil and groundwater. We recommend additional analyses to confirm
and extend these findings.

Please contact us with your comments regarding our investigation and
this report.

Vice Preéident

JDC:DMD:baf

enc.

Consulting Engineers, Geologists

and Environmental Scientists %
Offices in Other Principal Cities
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SUMMARY

Thirty-four soil borings were drilled during the field investigation

conducted at the Ortho-Chevron Company Plant in Maryland Heights, Missouri.

Borings were ]ogged and soil samples were obtained at selected depths

for engineering index testing and chemical analyses. The general sub-

surface profile consists of up to 8 feet of fill at the surface overlying

15 to 20 feet of stiff, brown, silty clay (loess). Underlying the loess
is approximately 5 feet of highly plastic residual clay and beneath the

clay is shale. The thickness of the shale is quite variable and in some

e ——

places the shale is completely weathered to clay. Limestone was encountered
beneath the shale and at depths ranging from approximately 30 to 70 feet.
Fifteen of the soil borings were completed as groundwater observation

wells. Groundwater levels were monitored and groundwater samples were

obtained for chemical analyses. The depth to groundwater varied from
approximately 2 feet on the east side of the plant to approximately
10 feet on the west. The general direction of grggndyqﬁgr f]qw js to
tﬁé west-northwgsf yipﬁ_an average gradient of approximately 0.021 foot
ﬁer foot.

Two soil samples which appeqredﬂpg_be_contamjnated were analyzed

for arsenic and organic pesticides. The analytical results presented in

Tables 7, 9, and 10 indicate significant concentrations of arsenic and
organic pesticides were detected in these soil samples. Near-surface

soils which contain arsenic and crganic pesticides may distribute these a8

. . . . _,-/,\f’,. o /CL;
constituents to the environment through surface run-off, wind erosion or i
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leaching into the groundwater. ‘A soil survex has been recommended to

P e e v,

1dent1fy those areas of the site where arsenic and pest1c1des are present

and to measure the concentrations in the soil.

~ Samples from the sediments and soil beneath the storm water retent1on

At

pond and one composite soil sample obtained from the soil-debris waste
pile were submitted to the laboratory for_ggmtgﬁjgjtx“tgsjjng; The test
results are presented in Table 11 and indicate that these'materials do
not exhibit the characteristics of a hazardous waste as defined by EP

toxicity. These ‘materials may still_be classified as haiardous wastes

if they are contam1nated by an EPA listed hazardous waste and 1ntended

for disposal. Further review of these materials to estab11sh a hazardous/
nothazardous c]a551f1cat1on has been recommended. Precautions should
be taken when handling and disposing of these materials.

The analytical results for the groundwater samples obtained from
fourteen wells are presented iﬂ.ﬁEEEﬂﬂi§~f' Theugjstrjggtjgn of the
various groundwater constituents as measured in each me11'around the
site are presented in Eiéiﬁ§§_§eiﬂ£9292,§§; The test results indicate
that the concentrations of chemical constituents in the groundwater
entering the site f'fE!!‘....E‘P.,SI‘_éCJi?nt are relatively Tow and that the area
with the highest measured pest1c1de concentrations is in the centra]]y
1ocated ‘processing _and handling.area, in the vicinity of wells” ONC E;\)

7 8, 10 and 1] . The lack of cont1nu1ty of measured concentrat1ons

l_‘#,__._E- [

~ between wells appears to indicate the presence of isolated 1nd1v1dua1

—

r——

contaminant sources. Table 12 presents the analytical results for theA

v A e R 1 S e ST
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organic constituents and selected inorganic constituents measured in
each well and for comparison EPA drinking water standards.and Missouri
groundwater recharge standards. -

The mass f]ow _rate of groundwater through the area near OWC- 6, 7,

8, 10 and 11 has been est1mated at approximately_600 gallons per day to

the west-northwest The estimated potential distance the grgggdﬂater-

cou]d trave] 1n twenty-f1ve years may..be 500 _to 1000 feet.

e i i At e e o e

These estimates of groundwater flow are based on (1) average site
conditions as estimated from the information obtained during this in-
vestigation, and (2) the assumption that the average conditions are
uniformly representative across the site. The actual conditions at any
Tocation on the site will vary from the estimated average cohditions,
and we expect that our estimates will change as additional informatiqn
about the site conditions becomes available. Qgiﬂg;thghwaxjwqpmpermeabi1ity
measured during this investigation, the distance traveled by the grodhd;
\water would be increased by a factor of three_(1ue s 1500 to 3000 feet)

The actual distance traveled by groundwaterngghtah1nants is expected

R,

to be mitigated by soil sorption. _llEX*SlEXn§91]5 have a high affinity

e L]

for organic compounds. Because of the Tow solubility of organic peéticides

in water and the estimated slow rate of groundwater movement, organ1cs

from any,potent1a1-recent sourcesuare.JJkely~towbe~conta1ned~1n the
general v1c1hlty of the_§gdrce

The contaminant flux or the mass flow rate of contam1nants in the
groundwater was est1mated by two methods: |

1. The concentrations of all the organic pesticides detected in
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\ _
wells OWC-6, 7, 8, 10 and 11 were summed and an average concentration

was calculated. The contaminant flux using this average concentration

is estimated po.pg_less thqnﬁapproximaﬁe]y'iﬂgrqm per day. |

N ”wé. The concentrationé of total organic carbé;”}h wells OWC-6, 7,
8, 10 and 11 were averaged since total organic carbon would include the
organic pesticides, organic carrier materials, and miscellaneous organics
in the groundwater. On this basis the contaminant flux is estinated to
be less than approximately 100 grams per day.

—wﬁMﬁ}ﬁéséwggffméfeé o%ncant;minant flux a;e based on the groundwater
flow estimates discussed above and the average concentrations of pesticides
and total organic carbon from a limited number-of groundwater samples.

We expect our estimates of contaminant flux will change as additional

information about the actual site conditions becomes available. The

installation of additional wells, additional sampling and chemical

_gﬂglxses including permeability testing could indicate anomalies at the

site, which wod]d significantly affect our estimate of groundwater flow
and contaminant flux.

Based on the analyses of the groundwater samples obtained from the
monitoring wells installed to date, it appears that thgﬂmjgygﬁjqqugf
organic and arsenic_compounds may still be contained on site. However,
the installation of additional wells along the north property Tine is
recommended to betfer-monitor flow across this boundary.

While precautions have been taken to obtain representative ground-

water samples, this site assessment is nonetheless based on the analyses
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of a s1ng1e set of groundwater samples obtained at one point in t1me

RSN s iyt e s e TR ST

The recommendations presented include the installation of four add1t1ona1

wells and add1t1ona1 sets of groundwater analyses to. conf1rm the . eva]uat1on '

of groundwater cond1t1ons presented in this report.

Recommendat10ns have been presented for the deve]opment of a remed1a1

action program to remove or conta1n sources of cont1nued contam1nat1on _

present on site. Such a program would be designed based on the results

- of the proposed soil sdrvey and groundWater studies.
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INTRODUCTION AND SCOPE OF WORK .

This report presents the reguits of.our groundwater evaluation and
hydrogeologic investigation conddcted at the Ortho-Chevron Chemical'
Company Plant in Maryland Heights, Missouri. The field work was conducted
from January 19 to February 27,-1981, as authorized by'the'Chevrqn
Chemical Company, Mr. R. B. Maéau]ey, Project Manager; and by letter
from Mr. S. H. Kanes dated January 19, 1981. The purposes.of this
investigation were to: '

1. Eva]uate the potential contam1nat1on of the soil and ground-

ot i o r e

water as a result of past production activities and on-site disposal of
waste materials;

2. Evaluate the potential magnitude and _extent of contam1nant

e et e VY

migration;

3. Select samp]es for ana]ys1s and classification as_h hazardous

B s R SN R AT SRR

waste mater1als. and

ST

4. Assess s1te cond1t1ons with respect to government regq]at1ons

et 6/7’

P,

Existing geological information was reviewed prior to the fie]d
investigation. During the field investigation, borings Were drilled at
thirty;four locations on the site to obtain soi]_samb]es which were
retained for engineering classification and, if required, chemical
analyses. Six boring locations were added during the fieid investigation' |

to the proposed boring locations at the request of Chevron. Soil_Samples

~‘were also obtained at Chevron's request from a soil-debris waste pile on .

site. Fifteen of the soil borings were completed as groundwater observation
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wells including thre€ sets of nested wells. The nested we]]E‘consist of
two separate wells, installed at approximately the same location, with
the screened portion of the wells installed over different depths within
the same aquifer or installed in two separate aquifers or geologic
formations. Field permeability tests were conducted in selected wells,
water levels werelmonitored, and groundwater samples were obtained for
chemical analyses.

The evaluation and management of surface water at the site and
recommendations on design of remedial work for the control of contaminated
g}oundwater including additional groundwater monitoring was outside the
scope of this project. If such work were required, we would be prepared
to assist Chevron with the design and implementation of remedial works,

continuation of groundwater monitoring, personnel training, reviews with

regulatory groups, and additional site evaluations as appropriate.

SITE DESCRIPTION

The Ortho-Chevron Chemical Company Plant is located along Adie Road
in Maryland Heights, Missouri, as shown in Figure 1. A general site
plan showing the layout of the plant is presented in Figure 2. Surface
elevations at the site vary from a high of approximately 540 at the east

side of the site to elevation\§10”at the west. Surfgpqwqrainage is

generally to the west/northwest and a well-defined but intermittent

drainage way flows from south to north near the west end of the site.

The plant site is located in a drainage basin which is a tributary to

Fee Fee Creek which in turn is a tributary to the Missouri River.
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We understand that production processes at the plant are generally
limited to formulating and packaging organic pesticides. Raw materials
and finished goods are shipped to and from the site by rail and truck.
Plant facilities include office buildings, é'shower and lunchroom building,
storage tanks, and two series of production buildings along two rail
spurs. A small storm water retention pond is located near the northwest
corner of the site.

The Ortho-Chevron Chemical Company has been operating at this site
for approximately twenty-five years. Based on our previous geotechnical
investigations at this site and conversations with plant personnel, we

understand that leaks and spills of pesticides and carrier products have

occurred in the past. We also understand that past practice may have
included on-site disposal of certain waste materials, including the
burial of debris from a previoug_fjre. Several of the borings added
during the field investigation were intended to investigate potential
locations of buried materials.

The plant is Tocated in an established industrial area. Immediately

southeast and topographically and hydraulically upgradient from the
plant is an abandoned brick-clay mine, see Ejgyre_].HEUnti1 recently the
abandoned mine.wés.used as a St. Louis Cbunty_sanftéry_1andfj11. The
1andfill is now closed and has a soil cover; however, the cover appears
thin. and .vegetative cover is minimal. Air photographs taken in 1961

indicate a mined area of approximately 27 acres. We were not able to

determine the acreage and depth of the mine at the time it was abandoned
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and Tandfilling began. The Tandfill is a potentially large groundwater
rechgrgg_sourcehgpd may contribute to the high groundwater levels er- N
countered at the Ortho-Chevron Plant site. Qdors of gas escaping from
the landfill can be detected adjacent to the landfill, especially on /74,Cbbﬁa ?
warm days. It is not known if any monitoring wells exist at the landfill.
Groundwater monitoring wells were not observed along the perimeter of
the landfill.

Immediately east and also topographically and hydraulically up-

gradient of the Ortho-Chevron Plant iis a.long established fertilizer

plant, see Figure 1. Various other small industrial and commercial

operations are located in the general area of the plant.

A_fie]d survey was made last fall by Mr. William Prosser (WCC) to
determi;;$;;m;;;}]gwmyﬁfgf“§ypglyvwg]1s are in use within the general
vicinity of the plant. A search was made of the Missouri Geological
Survey records and personal interviews were conducted with\people working

or residing within one-fourth mile of the plant. A total of six wells

were located in Sections 23 and 26 T.46N, R.5E. None of the wells ...

identified is within one-fourth mile of the plant site. The wells vary
in depth from 140 feet to 325 feet and penétrate through the Ste. Genevieve
Limestone into the St. Louis Limestone formation and in some cases into

the Spergen Formatioﬁ. The available details for each well are summarized

in Table 1.

FIELD INVESTIGATION

Exploratory Borings

Thirty-four borings were drilled at locations shown on the site

plan, Figure 2. The borings were advanced to depths of up to 69.5 feet
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using a truck-mounted 8-inch-diameter continuous-flight auger drill rig.
2-inch-1.D. liner-tube sampling device. Samples of the rock encountered
at the site were obtained from borings OWC-2 and OWC-12 using an NX-

sized double-tube core barrel. The borings were located in the field
Qq§gduupon thg topographic map prqyided_byHQrtho-Chevron and were drilled
under the supervisf;ﬁ of wabaward-C1yde Consultants' geologist or engineer.
Grade elevations at the boring locations were surveyed by Woodward-Clyde
Consultants using the established bench marks located on the site.
Elevations of ground surface and changes in soil strata are rounded to

the nearest foot.

During the field investigation,_g3§_§9j1"samp]es (approximately
seven samp]gs per_poring) were obtained. The samples were returned to
our office and giztgggd at the end of the day or, when requested, the
samples were extruded in the field for viewing by Ortho-Chevron personnel.
Once extruded, the samples were placed in glass jars which had been

previously rinsed with an organic solvent (acetone) to prevent outside

contamination. In the event that future examination of the samples is

required, samples obtained at depths of less than 20 feet are currently

stored under refrigeration at our office in St. Louis. Samples obtained
at depths greater than 20 feet and samples selected for chemical analyses
were shipped on ice to Wilson Laboratories in Salina, Kansas, where they
are also stored under refrigeration. A1l samples will be refrigerated
and stored until our services are terminated, after which they will be

relinquished to Ortho-Chevron.
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Logs of the borings were prepared based upon observations of the
auger cuttings, drilling characteristics, and recovered samples. The
logs were subsequently modified, as necessary, based on the laboratory
test results. The detailed boring logs are bresented in Appendix A.
Borings not completed as wells were pumped full with a cement-bentonite'
grout.

Observation Well Installations

Fifteen groundwater observation wells were installed at the locations
shown on the site p]én, Fjgure é;":The wells range in depth from 17 feet
to 69.5 feet in depth. Details of the individual well installations are
summarized in Table 2. :Individua] well profiles are presented in Appendix B;f

Borings ta be completed as observafion wells were advanced with aﬁ“ |
8-inch-diameter continuous-fiight auger to thé selected well depth.

While the boring was being drilled, the s]otted PVC well screen sections
and the solid PVC riser pipe sections were cemented together. A PVC cap
was also cemented to the bottom of the well screen. The pipe was then
hoisted by the drill rig and lowered into the boring immediately after
the augers had been removed. A well-graded washed river sand was poured
into the annular space around the well screen to sufficiently fill the

annular space around the screen to a depth of approximately 2 feet above

the top of the screen. Bentonite clay pellets were poured into the
annular space to form a 3-foot-thick clay seal above the san&: A cement-
bentonite grout was pumped into the annular space from the top of a
bentonite-pellet seal to within approximately 2 feet of the surface.

Concrete was added to the remaining annular space and a 6-inch-diameter
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steel pipe was placed over the well and set into the concrete. The
concrete acts to hold the steel protective casing in place and acts as a
surface water seal. Each well has a vented PVC cap. Each protective
casing is provided with a drain hole drilled approximately 4 inches
above the existing grade.

A 1/4-inch-thick 2-inch-wide steel bar was inserted into slots on
either side of the protective casing and padlocked into place to prevent
unauthorized entry to the wells. One key will open all the locks and
sets of keys were left with Mr. Coan and Mr. Holman at the Ortho-Chevron
Plant. The protective casings were painted either yellow or black at
the discretion of Ortho-Chevron personnel. The appropriate alpha-
numeric well identification was stenciled on each protective casing in
the contrasting color. The wells can be further identified by the
press-apply number glued on each well cap.

Development of Observation Wells

Vtaﬁhmwé11 was bai]ea.several times in order to develop the well
prior to sampling. The wells were developed to minimize the effects of
drilling on the quantity and quality of groundwater recharging the well.
The actual number of times each well was bailed prior to sampling is
presented in the well summary table, Table 3. The recharge to these
wells was relatively slow and each well was bailed essentially dry
during development. All wells were drilled without the aid of drilling

fluid with the following exceptions:
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1. OWC-2 and OWC-12 were drilled into the limestone and potable
water was pumped into the borings to remove the cuttings and to cool the
core barrel; the water was not recirculated;

2. Potable water was used to flush the borings for wells OWC-6 and
OWC-8 because the borings caved before the well screen could be set.

Precautions were taken to prevent introducing contaminated material
into the wells and to prevent cross-contamination of the wells. As an
added precaution, an individual bailer was installed in each 4-inch-diameter
observation well. The bailers were initially constructed and cleaned in
our laboratory and individually sealed in plastic and transferred to the
site. A bailer was hung from the cap in each well and that was the only
bailer used to develop and sample that well.

The bailers hanging in the wells are approximately 4 feet long and
have an inner diameter of 2.5 inches. Each bailer has a capacity of
approximately one gallon.

Well OWC-2 has a 1.5-inch-diameter casing which extends to a depth
of 69.5 feet. This well has 10 feet of screen, 8 feet of which extends
into a massive unweathered limestone, and 2 feet extending into the
shale immediately above the limestone. We were able to bail this well
essentially dry with a 4-foot—16ng 3/4-inch-0.D. PVC bailer. Recharge
to the well was extremely slow and the water was very muddy. In our
opinion, the recharge was primarily drilling fluid and not representative
of the groundwater. For this reason, OWC-2 was not sampled for chemical

analyses.
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OWC-12 also has a 1.5-inch-diameter casing which_extends 8 feet
into limestone. However, at this location the limestone appears to be
weathered. Clay seams were observed within the recovered rock core.
The 2 feet of screen which extends above the limestone is in clay rather
than shale at this site. Using a bailer similar to the one used in OWC-2,
we were unable to bail this well dry because of the faster rate of
recharge. Groundwater samples were obtained from this well for chemical
analyses.

Groundwater Sample Collection

As recommended by the Missouri Department of Natural Resources
(1979), in preparation for sampling, each well was flushed, i.e., bailed
dry or a volume of water equivalent to a minimum of three times the
casing volume was removed, and the well allowed to recharge prior to
sampling. To evaluate the hydraulic gradient of the groundwater, the
depth to groundwater was measured in each well prior to flushing and
sampling. At the time of sampling the following water quality parameters
were measured in the field: pH, specific conductivity, and temperature.
The results of these field tests are presented in Table 4.

The following samples were obtained from each of the fourteen wells
sampled. One small glass vial for total organic carbon (TOC), three
one-liter glass bottles for organic analyses, one plastic quart container
for metals analyses and one plastic quart container for general water
quality analyses.

At each well the bailer was carefully lowered into the water to

minimize agitation of the water column. The bailer was withdrawn from
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the well and a small quantity of water was used to rinse the TOC vial

and the vial was then filled. A large-mouth plastic bottle used for the
field analyses was rinsed and filled. The remaining water in the bailer
was used to rinse the three glass bottles and the two plastic containers.
The second bailer of water was then drawn and an approximately equal
aliquot of water was poured into each sample bottle. This procedure
continued until each bottle was completely full. The samples were then
immediately placed on ice.

Immediately after the samples were collected, they were returned to
our laboratory and the samples collected for metals analyses were
filtered through individual 0.45-micron pore-size filters and poured
into acid washed, acid preserved, plastic containers in preparation for
shipment to the water chemistry laboratory. All samples were then
shipped on ice to Wilson Laboratories in Salina, Kansas for analyses.
The samples used for organic analyses were filtered through 1.0 micron
pore-size glass fiber filters at Wilson Laboratories prior to analyses.
The purpose of filtering the samples is to remove suspended solids which
if digested or extracted with the sample would contribute non-representative
amounts of certain constituents to the groundwater sample. Dissolved

solids, not suspended solids, are normally transported by groundwater.

GEOLOGIC SETTING
The Ortho-Chevron Plant is located on an eroded gently sloping

upland loessial surface within the Fee Fee Creek watershed. Fill
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material was encountered in the borings over a majority of the site.
The fill was generally firm to stiff, brown, Tow plastic, silty clay
which may include construction debris and organic soils in localized
areas. The fill varied in thickness with up to 8 feet of fill encountered
along the north rail spur.

Firm to stiff, brown, low plastic, silty clay loess was encountered
across the entire site beneath the fill. Where the fill material was
not encountered, the loess was the surficial soil. The loess was generally
10 to 15 feet thick.

Borings drilled in the northeast half of the site and the northwest;

corner indicated that the uppermost portion of the loess in these areas

had been reworked by water, i.e., stream, pond, or swamp deposits.

/ These alluvial deposits varied in thickness up to 15 feet and were

generally firm to stiff, dark gray to gray, low density, organic silty

A

" clays with numerous root holes and small voids.

Bedrock units beneath the loess consist of Pennsylvanian Age strata
pf the Pleasanton, Marmonton, and Cherokee groups in descending order.
These are primarily shq]es but may also contain cyclic sequences of

Js_andstone,_sfsj.]tstone, and.limestone with occasionai_seams of clay. The
beds generally range in thickness from a few inches to several feet.
The total thickness of these shale units observed at the site varied
from about 5 feet on the west to about 40 feet on the east. In some
locations the shale was not present or was completely weathered to clay.
In general, a 5-foot-thick, highly plastic, residual clay layer was

encountered between the base of the loess and the uppermost shale unit.
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Under1y1ng the shale units is the highly 1rregu1ar eros1ona1 un-
conform1ty of the Ste Genev1eve 11mestone formation of the Mississippian
system. The §tel_9enev1eve is genera]]y described as dense, massive,
ahd re]atively pure limestone.

Subsurface Profile

The generalized subsurface profile described above has been shown
in more detail in four cross-sections which include schematic logs of
the borings. Our interpretation of the subsurface profile is shown on
these cross-sections presented in Figures 3 through 6.

Hydrogeology

The original or natural surficial soils in this area are classified

as the Menfro-Winfield Series by the Soi] Conservation Service (1972).

The Menfro soils are reported to have moderate 1nf11trat1on rates
e

when thoroughly wetted. These soils are reported to be genera]]y deep,

s S e

we11 dra1ned with moderately fine to moderately coarse textures.

The Winfield soils are reported to have §lgw 1nf11trat1on rates

when thorough]y wetted and. consist genera]]y of so11s w1th moderate]y

f1ne textures. These soils have a slow rate of water transmission.

—,

Because of the low permeability, the 1oess retards the 1nf11trat1on\

of precipitation and Miller et al. (1974) report that most of the

annual precipitation is Tost as runoff and evapotranspiration. Wells

completed in the loess have very small yields.
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A search has been made of the Missouri Geological Survey records
which indicates no wells are Tocated within one-fourth mile of the plant
site and that the nearest wells range in depth from 140 feet to 325 feet
and penetrate the limestone, see Table 1 and Figure 1.

Fuller and Knight (1967) report 5 to 10 gallons per minute may be
obtained from the limestone at depths of 250 to 400 feet. _Groundwater )

contained in the bedrock in this area is described as very saline,

containing more than 1000 milligrams per liter of total dissolved solids.
This salinity increaées with depth, with 20,000 to 30,000 milligrams per
Tliter TDS common at 2,000 to 3,000 feet (Fuller and Knight, 1967). N
While bedrock aquifers may yield adequate supplies of water, the water 1
is generally unusable because of its salinity. Public water supplies in o
the plant site area are taken,from surface water sources such as the )
Mis;pgrngngMgramac Rivers (Missouri Department of Health, 1971);

Dufing our investiégifon_grggggygger wés encountered in the loess
at;ggggb§~r§pging_from_z_fegﬁmbe]ow_the surface along the east side of
the plant to about 10.feet_below.the surfacé in the northwest corner.
This water was probab]y_gggghggmgna;hgmunggn]ying.residual_c]qy and
shale which would retard further downward movement. Based on the hydro-
geologic condftions at the site and the observed groundwater levels, in
our opinion, the groundwater was in an unconfined condition and flowing
_tpﬂ;he_qut/pérthwesp. Groundwater levels measured in each well during
this investigation are listed in Taﬁlgmé;w A groundwater contour map is

e, oo

presented inlﬁiéure 7-which was interpreted from the water levels observed

on March 19, 1981.
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Field Permeability Tests

7, 8, 9, and 15. These are shallow wells screened in the loess. The in-
situ permeability of the soil in the vicinity of the wells was estimated
from the rate of rise or recharge of the water level in the wells after

a certain volume or "slug" of water was suddenly removed from the well.
The data were plotted and the permeabilities were calculated using a
methodology developed by Bouwer and Rice, 1976. Estimated permeabilities
calculations are presented in Appendix C. The results of the slug tests
are presented in;{ab]elG. .

The average estimated permeability was 1 foot per day (§ﬁ§“lQ:4
centimeters.per second) and the range of test results was from about 0.1
to..3 feet per day (3 x 1Of5 to }_x_]0'3 centimeters per second). We expect
this average estimated permeability will change as additional permeability
tests are performed in other wells at the site. The results from addi-

tional tests may indicate the soil is more permeable.

LABORATORY TESTING

Engineering Index Properties

Soil samples representative of the four soil strata (i.e., fill,
water-modified loess, loess and residual clay) encountered at the site
were selected for general engineering index property testing. For
continuity, the samples were selected from the same boring, OWC-5. The
subsurface profile at this location was typical for the site. Laboratory

tests included visual classification, natural water content, liquid
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limit, plastic 1imit, and grain size distribution. The test results are
presented in Appendix D.

Soil Chemistry

Arsenic. The results of selected soil samples analyzed for arsenic
are presented in Table 7. Six soil samples from Boring B-219 ranging in
depth from 2 feet to 21.5 feet were submitted to Wilson Laboratories for
arsenic analysis. Boring 219 was drilled on the north rail spur where
in the past hopper cars of arsenic were unloaded with open conveyors.
Two soil samples from Boring B-203 at 5 and 10-foot depths were also
submitted for arsenic analysis. A soil sample from ONC—lo'at a depth of
4 to 5.5 feet and a soil sample from OWC-11 at a depth of 1 to 2.5 feet
were also analyzed for arsenic in addition to organic pesticides. The
samples were reduced and analyzed for production of arsine gas.

Organic Pesticides. Certain organic pesticide analyses contained

in the 1ist in Table 8 were performed on selected soil samples. The
results of these analyses are presented in Tables 9 and 10. Soil samp]es
were selected from borings OWC-10 and OWC-11 for ana]yées of organic
pesticides. In order to provide some indication of the maximum con-
centrations which might be expected at the site, we initia]]y selected
and analyzed samples which we suspected to be most contaminated. Borings
OWC-10 and OWC-11 were drilled at locations with high potential for
contamination and the samples selected (one from each boring) had an
organic odor.

The samples were submitted to Wilson Laboratories where they were
prepared and analyzed.

The results of the organo-chlorine pesticides analysis for the

sample taken from OWC-10 at a depth of 4 to 5.5 feet are presented in
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Table 9. The results for the organo-chlorine pesticides analysis for
the sample taken from OWC-11 at a depth of 1 to 2.5 feet are presented
in Table 10. The laboratory reported Kelthane did not elute properly
from the gas chromatagraph and could not be analyzed in the samples.
The samples were also analyzed for arsenic and the results are shown on
the respective tables.

Extraction Procedure Toxicity. Three samples were submitted to the

laboratory for_EP toxicity chemical analyses. The results of these
analyses are presented in Table 11 and in Appendix E. One composite
sample was taken from the soil, rock, and construction debris waste pile
and the other two samples were taken from Boring B-212 in the natural
soil and sediments from the storm water surface impoundment (pond).

The waste pile sample was a representative sample composited from
samples obtained from four hand-augered holes approximately 3 feet deep
and one 4-foot deep test pit. Attempts were made to auger deeper at
several locations; they were unsuccessful because of the rocks and
debris in the pile. The waspe material sampled in the waste pile_passed
the EP toxicity test and is not classified hazardous based on that
method. Consideratién should be given to hazardous classifications
resulting from listing of specific wastes or processes.

The storm water retention pond was empty at the time of our in-
vestigation, but because of the soft bottom sediments a ramp was built
out into the pond to permit sampling. The ramp was about 3 feet thick;
sampling was started at 3 feet. Samples were collected at 3.0 to 4.5 feet,

5.0 to 6.5 feet, 7.0 to 8.5 feet and at selected depths down to 21.5 feet
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below the top of the ramp. The samples at 3 feet and 7 feet were selected
for EP toxicity analyses. The sample at 3 feet was representative of

the near-surface pond sediments. The sample at 7 feet was from the soil
immediately below the sediments. Both samples passed the EP toxicity
test; however, if the soil or sediments are intended for disposal and have
been contaminated with a listed hazardous waste, they may be defined as ,
a hazardous waste and may be subject to the hazardous waste management

regulations.

Groundwater Chemistry

Groundwater samples collected from fourteen observation wells were
analyzed by Wilson Laboratories for organics, metals, total organic
carbon, and general water quality parameters. Well OWC-2 was not sampled
because the well did not recharge sufficiently to allow proper development;
the water it contained was not considered representative groundwater.

The distribution of each major parameter analyzed in the groundwater is
presented in Figures 8 to 36. The complete results of water quality
analyses performed on this set of groundwater samples are presented in
Appendix F. Results of the organic analyses and selected inorganic
analyses are summarized in Table 12. EPA drinking water standards and
Missouri groundwater recharge standards are shown for comparison. I

The groundwater samples were analyzed for the organic compounds
shown in Table 8 with the exception of Kelthane, Trithign, and Sevin.

The samples could not be analyzed for Kelthane because Kelthane did not
elute properly from the gas chromatagraph. A standard for Trithion

\
analysis was ordered by Wilson Laboratories but was not received in time
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to analyze the samples. Unidentified peaks were not observed in the

_____ ~— -
e e s D EE T

aqglxsgs_ofﬁthg&oﬁgano phosphorous pest1c1des which would indicate that

T \_"-‘

—— s ——

_Injthion—waS'nof’pFEEEpt. See Appendix G for a discussion of the labora-
tory analyses.

It was anticipated that Sevin could be analyzed with the organo-
phosphorous pesticides on a nitrogen-phosphorous gas chromatagraph
detector. However, analyses of the samples indicated that interferences
were present which precluded the use of the nitrogen-phosphorous detector.
The samples were {hen analyzed with a highly selective flame photometric
detector operated in the phosphorous mode. Six phosphorous containing

compounds were detected but the laboratory was unable to detect Sevin

because the detector was not sensitive to nitrogen-containing compounds.

DISCUSSION OF RESULTS
S1gn1f1cant concentrat1ons of arsen1c and_organic _pesticides were

identified in certain near-surface.samples of soil and in groundwater
sgmpjes\obtainéd from observation wells located within and dowoqrqolgnt {Lm,:ér
from the central plant processing area. Groundwater is considered to

be the primary transport mechanism for potential movement of these
contaminants across and off the site. Where high concéntrations of arsenic
or pesticides exist in uncovered near-surface soils, additional transport
mechanisms exist including: (1) gtosjon_gnd_surface runoff in storm

water, (2) wind erosion, and (3) leaching of the affected soil by in-

filtration_of precipitation.
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This initial assessment of site conditions has focused primarily on

potential contamination and contaminant movement within the groundwater
regime. Selected soil samples were analyzed to evaluate hazardogs waste
characteristics by EP Toxicity and total extractions were perfo;med on
other suspected contaminated soil samples to determine the levels and
presence of various pesticides. Results of the specific findings are
discussed below and recommendations are presented to survey the potential
sources of contamination on site.

Following a survey of the sources of contamination, recommendations
have been provided for the development of a program to remove or contain

the identified sources.

Soil Contamination

Arsenic. A railroad unloading facility consisting of an open
conveyor for bulk transport of arsenic was previously operated near the
Tocation of boring B-219 on the north side of the plant site. Soil
samples obtained from boring B-219 were found to contain arsenic at the
concentrations shown in Table 7. Arsenic concentrations decreased
sharply with depth in Boring 219 from 480 ppm at 2 feet to approximately
3 to 6 ppm below 10 feet. Boring 219 was not completed as an observation
well to eliminate the risk of providing a direct route to the groundwater
in the event of spills or leaks from railroad cars parked on the tracks.

The background levels of arsenic in the loess soils are unknown at
this time. Soil samples obtained at two depths in boring B-203 which

was drilled near the southwest corner of the site indicate total arsenic
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concentrations of approximately 5 ppm which is similar to the concentra-
tions at depths below 10 feet at the unloading facility. However,
groundwater and wind transport of arsenic may have affected the arsenic
content of soils in the plant vicinity. Soils from natural parent
materials may have background arsenic levels approximately 1000 times
less than the 5 ppm of arsenic found in soils at depth at this site.
Additional samples of similar loess soils from off the site may be
analyzed to confirm background levels.

Boring OWC-11 was drilled in an area which is now paved with asphalt
to the west and downgradient from the arsenic processing facility. One
soil sample obtained at a depth from 1 to 2.5 feet below the asphalt was
selected for analysis of organic pesticides and arsenic. The_appearance
and odor of the sample indicated that this was potentially one of the
more contaminated locations encountered at the site. The total arsenic
in the sample was analyzed at 570 ppm, similar to the 480 ppm at 2 feet

IFn Boring 219. The arsenic concentration in the groundwater sample
obtained from well OWC-11 was measured at 0.11 mg/1.

A single soil sample from a depth of 4 to 5.5 feet was also analyzed
from Boring OWC-10 Tocated in the central processing area of the plant
near where leaks in an underground pipeline were reported. This sample
was analyzed for organic pesticides and arsenic. The concentration of
arsenic in the soil was 5.5 ppm. The arsenic concentration in the
groundwater sample obtained from well OWC-10 was measured at .006 mg/1.

Waste soils generated on site during construction activities should

be evaluated to determine if they are considered hazardous wastes as a
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result of arsenic or other pesticide contamination. The EP Toxicity

test as one indicator of hazardous waste does not typically extract the
total constituents from a sample and there is a dilution effect of the
extract. Direct comparisons cannot be made between the total concentrations
of arsenic or pesticides in the soil samples and the concentrations in

the extract of the EP Toxicity analyses. Regardless of the EP Toxicity
analyses, waste soils may be considered a hazardous waste if they are
contaminated by specific pesticides listed by EPA.

There are no known regulations or standards for allowable limits of
arsenic or other pesticides in soils which are not considered a waste
material. However, significant concentrations of arsenic in near-surface
soils are likely to migrate into the environment. A survey of near-
surface soils is recommended to define sources of contamination so that
effective containment procedures can be developed. The formulation
procedures used in preparing arsenic pesticides should be determined.

If arseno-organic formulations were prepared, the arsenic may be in a
more soluble form than if it was prepared in a dust form.

Organic Pesticides. Two soil samples, one each from Borings OWC-10

and OWC-11, which were suspected to be contaminated were submitted to

the laboratory for organic pesticide analyses. The test results are
presented in Tables 9 and 10. As per Ortho-Chevron's instructions, when
relatively ‘high concentrations or organo-chlorine pesticides were encountered,
analyses for the remaining organic pesticides were discontinued. With

the exception of the hazardous waste management regulations (RCRA),
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there are no known regulations or standards for acceptable levels of
pesticides in soils which are not considered waste materials.

As was recommended for evaluation of arsenic concentrations, a
survey of near surface soils should include analysis for organic pesticides.
Composite samples may be considered as a screening mechanism to reduce
the cost of laboratory analyses. Analyses should include all persistent
pesticide compounds that might reasonably be expected to be present in
the soils on site.

Remedial work required to remove, cover or isolate sources of
contamination may be developed following the soil survey. Soils intended
for disposal which are known to be contaminated by specific listed
pesticides are considered hazardous wastes and are subject to the
hazardous waste management regulations. Details of these requirements

are contained in pages 33120 to 33127 of the Federal Register, Volume 45,

No. 98, dated Monday, May 19, 1980, and as amended November 12, 19, and
25, 1980.

Extraction Procedure Toxicity. Three soil samples were submitted

to Wilson Laboratories for EP toxicity testing. One representative
composite sample was obtained from the soil, rock and construction
debris waste pile on site; two representative soil samples were obtained
from the storm water retention pond. In the storm water retention pond
one sample was obtained from the near-surface bottom sediments. A
second sample was taken from the soil just below the bottom sediments

(approximately 4 feet below the pond bottom).
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The test results for the EP toxicity analyses are presented in
Table 11. The results indicate that the soils are not hazardous as
defined by the EP toxicity test.

The concentration in the soil of other organic pesticides which are
not analyzed in the EP toxicity test may be relatively high and may be
determined by additional chemical analyses. Precautions should be taken
when handling or disposing of this material.

Groundwater Contamination

gfoundwater samples from fourteen observation wells were analyzed
for organic pesticides, total organic carbon, metals, and general water
quality parameters listed in Table 8. The analytical results for each
well are presented in Appendix F. The general lack of apparent continuity
of detectable organic pesticides between wells indicates that isolated,
individual sources of contamination exist rather than a single source.
Distributions of the organic pesticides, metals, TOC, and selected water
quality parameters, as measured in each well, are presented in Figures 8
to 36. The following organic pesticide compounds were analyzed for and

were not detected in any of the groundwater samples:

Chlordane
Chlorobenzilate
Toxaphene
Captan
Methoxychlor
Difolatan
Guthion
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The analytical results for the groundwater samples obtained in the
upgradient wells OWC-1 and OWC-9 indicate that the groundwater entering
the site was relatively uncontaminated by materials which were handled
on the plant site; however, Tow concentrations of Aldrin, Lindane, and
2,4-D were present in the sample from OWC-1 and low concentrations of
DDE, DDT, Aldrin, Dieldrin, and Lindane were present in the sample
obtained from OWC-9.

Well OWC-3 also appears to be relatively uncontaminated. Lindane
and 2,4,5-T at Tow concentrations were present in the sample. Leaks and
spills from the truck and rail traffic in the immediate vicinities of
wells OWC-T, 9 and 3 may represent a potential source of contaminants.
Wind-borne particulates may also be a contributing factor, particularly
where material may have been stored or incinerated in this area.

At this time there appears to be no apparent influence on the
groundwater entering the site due to the sanitary landfill and fertilizer
plant, both of which are upgradient from this site. The concentrations
of the general water quality parameters which would indicate outside
influences were relatively low. We were not able to locate representative
background water quality data from any similar local wells completed in
the loess. No known local water supply wells have been completed in the
loess because of the Tow transmissibilities.

In general, the water quality is hard to very hard with relatively
high dissolved solids which could make it unsuitable for use as a

potable water supply or for certain industrial processes. The groundwater
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has a relatively high concentration of manganese which has no apparent
toxic properties at this concentration but it may cause stains and
deposits on fixtures. The water is also slightly corrosive to corrosive
and may cause attack on metal piping. Installation of subsurface piping
should include a corrosion protection system.

Wells OWC-3 and 4 are located along Adie Road. Surface runoff con-
tained in the ditch on Adie Road is a potential source of groundwater
recharge. During our investigation it was noted that the drainage in
this ditch was very poor and that the water had a tendency to pond in
the vicinity of well OWC-4. The higher chloride concentrations in wells
OWC-3 and 4 may be the result of salt used to de-ice the roads. We also
observed that the pavement runoff in the area of the loading docks on
the south side of Buildings B and E drains into the ditch along Adie
Road. Leaks and spills on this pavement which were not totally removed
may account for some of the Mirex, Heptachlor, Lindane, 2,4-D, and
2,4,5-T observed in OWC-4.

The highest concentrations measured in the groundwater were generally
measured in the area of wells OWC-6, 7, 8, 10, and 11. The wells in
this central processing and storage area of the plant had the highest
frequency of detectable organic pesticide compounds. Based on our
observations of the soil samples obtained during the field investigation,
results of the soil and groundwater chemical analyses, and discussions
with plant personnel, this area was apparently the site of leaks and
spills from buried piping and surface handling. Lp the past this area

was potentially used as an on-site disposal area, as evidenced by the
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waste materials encountered during the excavation of pier foundat{ons
for Building G. We understand that these practices which may have
~ resulted in Teakage of products into the ground have been eliminated.
Underground piping has been raised above ground or replaced with stain]éss
steel pipe and no new sources of subsurface contamination are expected.

A groundwater sample obtained from OWC-13 located to the west and -
downgradient from the central processing and storage area contained a

relatively high concentration of Lindane as shown in _Figure 8. The

source of the Lindane is unknown; the source may be fire debris reported
to have been buried on site or an old spill or leak in the processing
area.

| The rock core obta1ned from boring OWC-12 indicated the Limestone

— T

in this area was modeng;ejy weathered and_six..1l- to 2-inch- th1ck clay
seams were encountered in the top 4 feet of the rock. After each bailing
the recharge to the well was relatively fast and clean. Groundwater

samples were obtained for analyses. In our opinion, the shale and

res1dua1 c]ay depos1ts at t this site should prov1de an effect1ve barr1ertl/2;4 C?ﬁ

e e e e e i s T

_— e N -2
to contam1nant ‘movement from the shallow groundwater_into the limestone (\“ = @’Jt,\
s T o
This was part1a11y confirmed by the poor recharge into well OWC-2 which é%ﬁg

also penetrates into the limestone. However, a wide variety of organic

(")
pesticide compounds were detected in well OWC-12. Potential transport
mechanisms for movement of pesticides into the limestone bedrock may
include:

1. Piers for building foundat1ons which may penetrate through tzf

= anni
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clay into the limestone. Woodward-Clyde Consultants provided field in-
spection for the piers installed for Building G (WCC report S79-9). The
piers for Building G were installed through 15 feet of contaminated fill
which included buried waste materials. The thirteen piers were 30 inches
in diameter and extended to a depth of approximately 30 feet. Daily
field reports indicate the piers are bearing on the Timestone. Our

soil and foundation report for the Maintenance Shop (S78-55) recommended
smaller diameter piers for this building to bear in the residual clay.
Information on the foundation conditions of the remaining structures was
unavailable.

2. Bore holes from previous soil investigations penetrate into
Timestone. They may not have been adequately plugged.

3. The residual clay may be discontinuous in the areas of the old
north-south stream channel which was observed to have existed between
grid Tines 600W to 800W on the site plan presented in Figure 2. The
residual clay was formed from the parent shale deposits at the site
which were exposed to the elements and weathered. Shale is a sedimentary
deposit which is generally deposited in horizontal beds. At this site
the shale was deposited to at Teast elevation 525 as encountered in
boring OWC-2. The upper portion of the shale was weathered to clay and
apparently eroded from the site, potentially by an ancient stream. Near
the middle of the site the shale has been eroded down to at least eleva-
tion 490 as encountered in Boring 210. The shale in this area is completely
weathered to clay which is generally less than 10 feet thick over the

limestone. The potential exists that an ancient stream channel may have
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completely eroded the clay-shale deposit exposing the limestone over a
portion of the site. Finally the wind-blown silty clay (loess) was
deposited over the weathered eroded shale deposit resulting in the
geologic profile encountered at the site.

4. The residual clay and shale may have a macro-structure (joints
or desiccation crack remnants) that permits seepage.

The groundwater samples obtained from the downgradient wells OWC-14
and 15 were relatively uncontaminated, indicating the effects of ground-
\water recharge from the storm water retention pond appear to be relatively

. insignificant. Low concentrations of Aldrin, Dieldrin, and Lindane were
detected in OWC-14. Only Dieldrin and Lindane at very low concentrations
were detected in OWC-15.

The complete analytical results for each well are presented in
Appendix F: Table 12 presents the results of the organic analyses and
selected inorganic analyses for each well and, for comparison, EPA

drinking water standards and Missouri groundwater recharge standards.

Potential Waste Migration

Figure 7 shows the groundwater contour map interpreted from ground-
water levels observed during the period of this study. Water levels
indicate the general direction of flow to the west-northwest with an
average gradient across the site of approximately 0.021 foot per foot.
The average permeability of the soil is estimated at less than 1 foot
per day based on the field permeability or slug tests performed in
selected wells at the site. Assuming a soil porosity of 30 percent, the

actual velocity of the pore water is estimated to be much less than
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1 foot per day. Assuming these are average conditions, we estimate the
groundwater would flow approximately 500 to 1000 feet in twenty-five
years toward the west-northwest.

These estimates of groundwater flow are based on (1) average site
conditions as estimated from the information obtained during this investi-
gation, and (2) the assumption that the average conditions are uniformly
representative across the site.- The actual conditions at any location
on the site will vary from the estimated average conditions, and we
expect that our estimates will change as additional information about
the site conditions becomes available. Using the maximum permeability
measured during this investigation, the distance traveled by the ground-
water would be increased by a factor of three (i.e., 1500 to 3000 feet).

The actual rate and quantity of pesticides and arsenic movement in
the groundwater is mitigated by soil attenuation. The silty clay soil
at this site has a high affinity for organic pesticides and the rate of
groundwater movement is slow enough to allow the soil to sorb some of
the pesticides as they flow through the soil. The low solubility of the
pesticide compounds also limits the quantity of contaminants which can
be dissolved in the groundwater. Finally, the time rate of loading will
affect how far the contamination has moved. The more recent loadings
have not had time to move very far and, therefore, much of the con-
tamination may be contained in the near vicinity of the source.

The contaminant flux or the mass flow rate of the pesticides inc]dding

arsenic is a function of the groundwater flow rate, the concentration of
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the contaminant and the sorption potential of the soil through which the
water flows. Because of the apparent isolated individual sources of
contaminants, the concentrations for all detected organic pesticides, in
the wells where the higher concentrations were measured (i.e., OWC-6, 7,

8, 10, and 11), were averaged to estimate the potential contaminant
loading. Alternatively, since the levels of total organic carbon (T0C)
include the organic pesticides in addition to the organic carrier materials
and other miscellaneous organics in the groundwater, these values have

also been averaged for the same wells and used as another estimate of

the potential loading. The average concentration for the organic pesticides
detected in the groundwater in the selected area is estimated at 0.16 ppm.
The average concentration for total organic carbon is 46 ppm.

Based on our hydrogeologic investigation and assuming a contaminant
plume width of approximately 200 feet, the groundwater flow rate is
estimated at about 600 gallons per day. Based on the average concentration
for the organic pesticides presented above, we estimate the net organic
pesticide contaminant loading may be less than about 1 gram per day.

Based on the average concentration for TOC presented above, the net
contaminant loading may be less than about 100 grams per day.

These estimates of contaminant flux are based on the groundwater
flow estimates discussed above and the average concentrations of pesticides
and total organic carbon from a 1imited number of groundwater samples.

We expect our estimates of contaminant flux will change as additional
information about the actual site conditions becomes available. The

installation of additional wells, additional sampling and chemical




Woodward-Clyde Consultants

Page 31

S81-5

analyses including permeability testing could indicate anomalies at

the site, which would significantly affect our estimates of groundwater

flow and contaminant flux.

RECOMMENDATIONS

Based on our field investigation, Taboratory tests, analysis, and
prior experience we present the following recommendations for your con-
sideration. We will be pleased to discuss these recommendations with
you and to develop a work program to implement these recommendations as
you desire.

1. Significant concentrations of arsenic and organic pesticides
have been encountered in soil samples obtained on site. We recommend
that an additional survey be made of the near-surface soils to identify
zones where higher concentrations of arsenic and pesticides are present.
The survey may be established in a grid format with samples composited
from the upper approximately 1% feet. Particular attention should be
given to expected source areas based upon the results of the contamination
distributions in the groundwater. Composite samples made up from several
shallow borings may be used as an initial screening program for organic
pesticides in order to limit the cost of analyses. Analyses should be
made for all persistent pesticide compounds which may be present on the
site. Following the evaluation of the analytical results, a remedial
action program, if required, could be developed and implemented in

cooperation with the EPA.
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2. Although every precaution was taken to obtain representative
samples of the groundwater, the interpretations, assessments, and evalua-
tion presented in this report are based on a single set of analyses
performed on one set of groundwater samples obtained at one point in
time. To confirm this assessment of the site conditions, we recommend
that the observation wells continue to be flushed and that two additional
sets of groundwater samples be collected and analyzed on approximately
monthly intervals.

3. MWe recommend that four additional observation wells be installed
along the northern property line between OWC-14 and B-219. Two of the
wells may be installed in the loess to evaluate potential migration of
arsenic and organic pesticides in the groundwater from the observed
areas of contamination in the processing areas. The present location of
observation wells does not allow an assessment of groundwater quality
northwest of the area of known contamination. One well may be installed
into the shallow limestone along the property line north of OWC-12 to
evaluate the movement of pesticides in the limestone bedrock. One
additional well may be installed deeper into the limestone to evaluate
vertical movement of pesticides in the bedrock.

4. Additional review is recommended to determine the hazardous
nature of the materials in the soil pile and pond sediments. The EP
toxicity tests gave negative results; however, wasted soils which
contain specific listed hazardous wastes are considered hazardous wastes

and are subject to the hazardous waste regulations.
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Y, 5. Care should be exercised in disposal of materials containing

arsenic or pesticides which are not considered to be hazardous wastes.
Additional chemical analyses are recommended to characterize the con-
taminants and to help evaluate the disposal procedures appropriate for

these wastes.

LIMITATIONS

The boring logs depict subsurface conditions for the indicated
locations and dates. With the passage of time, changes in the subsurface
conditions may occur especially with respect to groundwater. Observation
wells were located around the site to obtain a general characterization
of the groundwater quality. Additional wells, permeability testing, and
sampling and chemical testing are required to better define average site
conditions and conditions at specific locations on the site. We request
the opportunity to re-evaluate the field conditions and our interpretations
relative to the design or implementation of any remedial measures if
additional site information becomes available or if a significant time

interval has elapsed from the date of this study.
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GLOSSARY

Part per million, ppm - a measure of prgportion by weight, equivalent to
a unit weight of solute per million (10°) unit weights of solution.

Note - A part per million is generally considered equivalent to a
milligram per liter, but this is not precise. A part per million is
equivalent to a milligram of solute per kilogram of solution.

Part per billion, ppb - a measure of pr8portion by weight, equivalent to
a unit weight of solute per billion (107) unit weights of solution.

Milligram per liter, mg/1 - a weight-volume measurement which expresses
the concentration of a solute in milligrams (10-3 grams) in a liter
of solution.

Microgram per liter, ug/1 - a weight-volume measurement which expresses
the concentration of a solute in micrograms (10-6 grams) in a liter
of solution.

Micron, um - a micron is a unit of length; 1 micron equals 1070 meters
(0.000001 meters). When used to describe a filter membrane, such as
0.45 micron pore-size membrane, the length refers to the nominal pore
diameter.



Well Missouri
No.* Survey No.

1 8090

2 8478

3 10593

4 10598

5 25256

6 25364

Owner

Maryland Heights
School

J.

J.

m

Pierlow

L. Tennant

. Hageman ¢
. Schiell

. Morrison

. Montgomery

TABLE 1

REPORTED DETAILS OF EXISTING WATER SUPPLY WELLS

Section

23

26
26
26

26
26

SECTIONS 23 AND 26, T. 46 N., R.5E.

Reported Static
Water Level In

Date Surface Total Feet Below Productivity
Drilled Elevation Depth(ft) Ground Surface gallons/minute
1943 595 250 86 109
(85-foot drawdown)

1943 548 325 31 1.5

1948 538 285 60 5

1948 555 285 60 4.5

1967 526 305 20 8+

1967 506 140 -- 80+

* Numbers indicate well locations shown on the site location plan, Figure 1.

Data obtained from the files of the Missouri Geological Survey.
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Well
Designation

Elevation of
Protective
Casing (feet)

TABLE 2

OBSERVATION WELL INSTALLATION DETAILS

Elevation
of Ground

Surface* (feet)

Casing Well
Diameter Depth

(inches) (feet)

owC-1
owC-2
0wC-3
OWC-4
OWC-5

OWC-6
OWC-7
owCc-8
0WC-9
OwC-10

OWC-11
OWC-12
owC-13
owC-14
OwC-15

543.
542.
532.
521.
518.

525.
525.
525.
534,
530.

526.
526.
518.
515.
516.

— CO~J W O — P Ow~l

U1 O covl N

* Rounded to nearest foot

*% The lower portion of the well

541
541
529
519
515

523
523
523
532
528

524
524
516
513
514

is screened.

23
.5 69.5
35
29.5
25

I -

25
17
27.5
32
28

Eei e N e o

28
.5 40.3
20
22
20

o —

The sand pack around the screen

generally extends 2 to 3 feet above the top of the screen. Refer to
Appendix B for individual well profiles.

Elevations based on USC & GS datum.

Depth Over Which
is Screened
or Sand Packedw**

Well

10.
56.

O vy O

.0

.25

5= 23.0
5 = 69.5
0 - 35.0
5-29.5
0 - 26.5
- 26.5
- 17.0
- 27.5
- 32.0
- 28.0
- 28.0
.25 - 40
.0 - 21.5
.0 - 23.5
.0 - 21.5

Screen Slot
Width

QO OO0OCO OO OO0

[oNoNoNeNo

.02
.03
.02
.02
.02

.02
.02
.02
.02
.02

.02
.03
.02
.02
.02

(inches)

S81-5



Number of Times
Bailed Prior to
Well Initial Sampling

owe-1
OWC-2
OWC-3
owC-4
owC-5

N Eww

owC-6
owC-7
owc-8
OwC-9
owc-10

w B NW~d

owc-11
owC-12
OWC-13
OWC-14
OWC-15

NNV W

* QWC-2 was not sampled,

USC & GS elevation datum.

DEVELOPING, FLUSHING AND SAMPLING
OF OBSERVATION WELLS

Date

Flusheq

2-24-81
2-26-81
2-24-81
2-23-81
2-24-81

2-23-81
2-23-81
2-23-81
2-24-81
2-23-81

2-23-81
2-25-8]
2-24-81
2-24-81
2-24-81

TABLE 3

Water Elevation
Prior to Flushing

537.

482.
522.

513.
510.

517.
517.

518.
529.
523.

517.
516.

513.
509.

505.

O o w — U1 oo

O — Oy —

Water Elevation
Prior to Sampling

537.
483.
522.
513.
510.

817
517
518.
529.
523,

517.
516.
513.
507.
505.

O —wuw OO WUt

ouvl =O0NO
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TABLE 4

GROUNDWATER PARAMETERS MEASURED DURING SAMPLING

Specific
Conductivity**  Temperature**

Well pH * ~cmhos/cm oC

OWC-1 6.3 960 12.8
owC-3 6.4 1250 14.0
OwWC-4 6.3 1840 12.1
OwC-5 6.5 1170 13.0
OWC-6 6.2 860 14.5
owC-7 6.5 1480 14.0
owc-8 6.7 1090 14,5
OwC-9 6.7 520 11.5
owc-10 6.3 840 12.4
owc-11 7.0 1200 12.0
OWC-12 7.2 700 16.3
owc-13 6.6 1170 13.0
OwC-14 6.8 860 13.2
owC-15 6.3 295 16.5

* Cole-Parmer Digi-sense LCD pH meter Model No. 5994-10.

#*% Yellow Springs Instrument salinity, conductivity and
temperature meter Model No. 33.

S81-5



TABLE 5

OBSERVED GROUNOWATER LEVELS
~ USGS Elevation (feet)

February 1981 March 1981

Well No. 9 12 13 16 17 18 19 20 21 23 24 25 26 27 11 17 19

owc-1 - - - - - - 533.6  53h.4% - 537.8  537.8 - 537.5 537.2 537.6 537.6 537.4
owe-2 - - - - - - - 539. - 486.2% 4B82.8% 4B83.5% 488.2 490.6 491.5
owe-3 - - - - 523. 5622,3% - 522,1 - 522.3 522.5 - 522.3 522.5 522.8 522.7 522.5
oWC-4 - - - - 513. 513.1% - 512.6 513.1 513.0% - 512.5 52,0 511.3 510.8
owC-5 509.8 509.5 509.1*% 510.2 - = 510.6 - 510.6 510.3 510.6% 510.6 - 5111 510.8
owC-6 515.8 516.2 516.2% 517.5 - 517.4 - - 517.4 517.3% - - 517.1 517.1 516.9 516.8
owe-7 - - - - 517.7 517.5% 517.8 517.5% - 517.7 517.8 517.8  517.7
owc-8 - - = - - - - 518.9 518.4 518.3% - - 518,2 518.4 5184 518.2
owe-9 - 529.1 528.1% 529. 529.8 -- N - 529.8 529.6% 529.1 529.3 529.8 529.7 529.7
owc-10 - . - 523.3 523.5 - - - 523.4  523.0% - - 522.8 523.1 523.4 523.2
owe=-11 - - = - - 516.8 516.8% 517.1 517.0% - - 516.7 - 516.7 516.5
owc-12 - . - - - - 516.7 516.7% 516.6 516.6% 516.6 516.9 516.8 516.7
owe=-13 512.8 512.4 512.5% 513.0 - - 513.5 - - 513.3 513.1 .513.4* - 513.3 513.5 513.6 513.3
owC-14 505.2 - 505.9% 508.9 - s 509.2 - - 509.4 509.2 507.5% - 508.9 509.4 509.3 509.2
owc-15 so4,8 504.2  50h.4* 504.6 - 504.8 B 505.0 505.0 505.0% - 505.0 . 505.7 505.6

% The well was balled within twenty-four hours prior to measuring
this water level and may not have fully recovered to static level.

Water levels measured by WCC personnel using Soil Test
electronic water level Indicator.

s81-5



TABLE 5

OBSERVED GROUNDWATER LEVELS
USGS Elevation (feet)

February 1981 March 1981

Well No. 9 12 13 16 17 18 19 20 21 23 24 25 26 27 11 17 19

owc-1 - - - - - - 533.6  534.h# - 537.8  537.8 - 537.5 537.2 537.6 537.6 537.4
OWC-2 - - - - - - - - - 539.3 - 486.2% 482.8% 4B83,5% 488.,2 490.6 491.5
oWC-3 - - - - 523.0 522.3% - 522.1 - 522.3 522.5 - 522.3 522.5 522.8 522.7 522.5
oweC-4 - - - - 513.2  513.1% - 512.6 - 513.1 513.0% - - 512.5 5i2.0 511.,3 510.8
oWC-5 509. 509.5 509.1% 510.2 - - 510.6 - - 510.6 510.3 510.6% - 510.6 - 511.1  510.8
oWC-6 515, 516.2 516.2% 517.5 - 517.4 - - - 517.4 517.3% - - 517.1  517.1 516.9 516.8
owe-7 - - - - - - 517.7 517.5% 517.8  517.5% - - 517.7 517.8 517.8 517.7
owc-8 - - - - - - - 518.9 518.4 518.3% - 518.2 518.4 518.4 518.2
OWC-9 - 529.1 529.1% - 529.6 529.8 - - - 529.8  529.6% - 529.1 529.3 529.8 529.7 529.7
owe-10 - - - 523.3 - 523.5 - - - 523.4  523.0% - - 522.8 523.1 523.4  523.2
oWC-11 - - - - - - - 516.8 516.8%« 517.t  517.0% - - 516.7 - 516.7 516.5
oWC-12 - - - - - - - - 516.7 516.7% 516.6 516.6% 516.6 516.9 516.8 516.7
owC-13 512. 512.4 512.5% 513.0 - - 513.5 - - 513.3 513.1 513.4* - 513.3  513.5 513.6 513.3
oWC-14 505. - 505.9% 508.9 - - 509.2 - - 509.4 509.2 507.5% - 508.9 509.4 509.3 509.2
owe-15 504, 504,2  504.4% 5046 - - 504.8 - - 505.0 505.0 505.0% - 505.0 - 505.7 505.6

* The well was balled within twenty-four hours prior to measuring
this water level and may not have fully recovered to static level.

Water levels measured by WCC personnel using Soil Test
electronic water level Indicator.
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TABLE 6

SLUG TEST RESULTS #*

Coefficient Coefficient
Depth of of of
Screened Permeability Permeability
Well Interval,ft ft/day cm/sec
OWC-6 8 - 25 I 5 x 1074
owc-7 7 -17 0.3 1 x 1074
owc-8 18.5 - 27.5 0.1 3 x 1075
owWc-9 12 - 32 0.2 7 x 1075
OWC-15 10 - 20 3 1 x 1073
4.6

* Methodology presented by Bower and Rice, 1976

$81-5



TABLE 7
ARSENIC IN SOIL

Vertical distribution of arsenic in soil samples (parts per million)*

B-219 Arsenic
Sample Depth Concentration
(ft) ug/g

2 - 3.5 480
L - 5.5 160
6 - 7.5 31
10 - 11.5 3.6
15 - 16.5 3.3
20 - 21.5 5.5
B-203 Arsenic
Sample Depth Concentration
(ft) ug/g
5- 6.5 4.9
10 - 11.5 L
owc-10 Arsenic
Sample Depth Concentration
(ft) ug/g
L - 5.5 5.5
owWC-11 Arsenic
Sample Depth Concentration
(ft) ug/g
1 - 2.5 570

* Samples analyzed for total arsenic in accordance with procedures
published in the Federal Register, Vol. 44, No. 233, December 23,

1979.
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Note:

TABLE 8

Parameters Proposed for Analysis of Samples

Organochlorine Pesticides

DDE Toxaphene

DDT Lindane

Endrin Kelthane (not analyzed)
Dieldrin DDD (TDE)

Aldrin Captan

Mirex Methoxychlor
Heptachlor PCB's

Chlordane Difolatan

Chlorobenzilate

Organophosphorus Pesticides
Thosdrin (Mevinphos) Parathion

Diazinon Trithion (not analyzed)
Guthion Malathion

Phenoxyacid Herbicides
2,4-D
2,4,5-T

Miscellaneous Pesticides (not analyzed)
Rotenone
Amitrole
Sevin

Heavy Metals
Arsenic
Copper
Zinc
Cadmium

Total Organic Carbon

Standard Water Chemistry Analyses

pH, salinity, conductivity and temperature are
determined in the field when the water samples are
obtained.



TABLE 9

COMPARISON OF SELECTED PESTICIDE CONSTITUENTS
IN SOIL AND GROUNDWATER FROM OWC-10

Analyses from OWC-10

Concentration

In Soil* Concentration
(b to 5.5 ft) In Groundwater

Constituent ug/g(ppm) mg/ 1
Aldrin 11.9 L0121
Chlordane ND(4.0) ND(.001)

4 4-pDD 22.1 ND(.0002)
L, 4-DDE 7.37 ND(.0002)
4,4-DDT b2 ND(.0003)
Dieldrin 1.99 ND(.0002)
Endrin 1.89 ND(.0004)
Heptachlor 8.04 .00858
Toxaphene ND(10.0) ND(.O1)

PCB ND(10.0) ND(.01)
Lindane 2.72 .0298
Methoxychlor ND(4.0) ND (.0008)
Mirex ND(4.0) ND (.0005)
Captan ND(4.0) ND (.0002)
Difolatan ND(L4.0) ND(.02)
Chlorobenzilate ND(4.0) ND(.0003)
Arsenic 5.5 .006

*The soil sample was obtained approximately 1 foot above the
static groundwater level.

Soil samples were analyzed on a total extraction basis. The
organic analyses of soil and water samples were performed in
accordance with procedures published in the Federal Register,
Vol. 38, No. 75, Pt. Il. Groundwater samples were filtered
through a glass fiber filter of | micron pore size prior to
analysis. Analysis for total arsenic was performed in
accordance with procedures published in the Federal Register,
Vol. L4, No. 233, December 23, 1979.
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TABLE 10

COMPARISON OF SELECTED PESTICIDE CONSTITUENTS
IN SOIL AND GROUNDWATER FROM OWC-11

Analyses from OWC-11

Concentration

In Soil* Concentration

(1.0 to 2.5 ft) in Groundwater
Constituent ug/g{ppm) mg/ |1
Aldrin 100 ND(.00012)
Chlordane ND(4.0) ND(.001)
4, 4-DDD 351 .00146
4, L-DDE 126 ND(.0002)
L L-pDT 703 .00146
Dieldrin 113 .0173
Endrin 95.2 .00055
Heptachlor 17.8 ND(.0001)
Toxaphene ND{(10.0) ND(.01)
PCB ND(10.0) ND(.01)
Lindane 2.78 .106
Methoxychlor ND(L.0) ND (.0008)
Mirex ND(4.0) ND (.0005)
Captan ND(4.0) ND{.0002)
Difolatan ND(4.0) ND(.02)
Chlorobenzilate ND(4.0) ND(.0003)
Arsenic 570 110

* The soil sample was obtained approximately 3 feet above the
static groundwater level.

Soil samples were analyzed on a total extraction basis. The
organic analyses of soil and water samples were performed in
accordance with procedures published in the Federal Register,
Vol. 38, No. 75, Pt. Il. Groundwater samples were filtered
through a glass fiber filter of 1 micron pore size prior to
analysis. Analysis for total arsenic was performed in
accordance with procedures published in the Federal Register,
Vol. 44, No. 233, December 23, 1979. '
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TABLE 11

Extraction Procedure Toxicity Analyses

Analyses were performed according to 'Methods for Analysis of Water and Wastes', EPA-600/4-79-020, using a Perkin-
Elmer 503 Atomic Absorption Spectrophotomerer equipped with a flame and graphite furnace. Analyses were performed
by Bruce Fast and Robert Rickard.

Organic compounds were analyzed, according to "Methods for Benzidine, Chlorinated Organic Compounds, Pentachloropnenol
and Pesticides in Water and Wastewater”, U.S.E.P.A., September 1978, on a Hewlett-Packard 5710 gas chromatograph
equipped with a Ni63 electron capture detection on a 1.5% SP-2250/1.95% SP-2401 Supelcoport 100/120 column at 185°C
with a carrier gas flow of 60 ml/min. Analyses were performed by Clifford Baker.

Analyses Results

Soil beneath Sediment from Soil from
Pond Pond Waste Pile
EPA Hazardous Toxicity Limit $81-5 B212 7 fr. 3-3,4 $81-5 B212 3 ft. 1-3,4 S81-5 Soil Pile
Analysis Waste Number (mg/1) 8103-0213E 8103-0213E 8103-0184E
Arsenic D004 5.0 ND(0.05) 2.8 0.033
Barium DOOS 100 ND(0.2) ND{1.0) ND(0.2)
Cadnmium D006 1.0 ND(0.05) ND(.01) ND(0.05)
Chromium D007 5.0 ND(0.05) ND(.05) 0.20
Lead D008 5.0 ND(0.2) ND(.10) ND(0.2)
Mercury D009 0.20 ND(0.001) ND(.0001) KD(0.001)
Selenium D010 1.0 ND(0.01) NDT.0T) ND(0.01)
Silver D011l 5.0 ¥D(0.05) ND(.05) ND(0.05)
Endrin D012 0.02 ND(0.005) ND(.005) ND(0.005)
Lindane D013 0.4 ND(0.0012) ND{.O0TT 0.021
Methoxychlor DOL4 10.0 ND(0.05) ND(.05) ND(0.05)
Toxaphene DOL5 0.5 ND(0.05) ND(.05) ND(0.05)
2,4-D D016 10.0 N0 (0.01) NO1.0T) ND(0.01)
2,4,5-TP D017 1.0 ND(0.005) -013 ND(0.005)
ND denotes none detected. The detection limit of the method is shown in parentheses.
WILSON LABORATORIES
o ., el
Ay 7 / b, EP TOXICITY TEST RESULTS FOR SOIL/ROCK WASTE PILE
< AND NATURAL SOIL APPROXIMATELY 4 FEET BELOW THE BOTTOM OF THE
Robert L. Meye STORM WATER RETENTION POND
Chief Chemist
s81-§

File No. 81-9521
Lab No. 8103-0213E & 8103-0184E
Date: 13 March 1981



TABLE 12

GROUNDWATER QUALITY ANALYSES - ORTHO-CHEVRON, MARYLAND HEIGHTS, HMiSSOURI
Concentrations, ug/l (ppb) Missourl
Detectlon EPA Drinking Groundwater
Organic Constituents owe-1 owc-3 owC-4 owe-5 owe-6 owe-7 owc-8 owc-9 owc-10 owc-11 ! owc-12 oWwC-13 owc-14 owe-15 Limit Water Standards* Recharge Standards*
/ .
2,4-p 1.8 ND LY) ND [ 2.6 87.8 ND 30.9 2300 ND 1.3 ND ND 1.0 100 --
2,4,5-T KD .1 1.9 ND ND .2 9.7 ND 15.7 18.8 1.2 .8 ND ND . 10 --
~4,4-000 ND ND ND ND 2.53 ND ND 1.08 ND 1.46 ND .3 .5 ND .2 -- --
4, 4-DDE ND ND ND ND ND ND ND .22 ND ND ND .35 ND ND .2 -- -
4, 4-pOT ND NOD ND ND .96 ND ND .53 ND 1.46 4.8 ND ND ND .3 -- --
J Aldrin .12 ND ND ND 6.94 63.3 k.59 .26 12.1 ND 17.7 16.3 .88 ND 12 -- --
y/Diazinon ND 1.7 1.6 ND 27.3 427 37.8 ND 377 1n. 4.3 ND ND ND .5 -- --
Dieldrin ND ND +ND ND 3.89 ND 1.45 .55 ND 17.3 7.8 1.06 .69 .21 .2 -- --
Endrin ND ND ND ND ND ND ND ND ND .55 4.3 ND ND ND 4 .2 --

“ Ethyl-Parathion ND ND ND ND .8 12.9 2.5 ND ND ND 53.2 ND ND ND .5 -- --

, Heptachlor ND ND 1.76 ND 4.52 ND ND ND 8.58 ND ND ND ND ND 1 -- --

-/ Lindane .26 V.07 1.25 29 43.2 1880 184 .82 29.8 106 47 2300 .93 .23 A 4.0 --
Malathion ND ND ND ND ND 100 ND ND 6.6 5.7 223 ND ND ND 2.0 -- --
Methyl-Parathion ND ND ND 3.8 2.2 6.1 1.6 ND 26.7 2.5 10.9 ND ND ND 2.0 - --
Mirex ND ND 3.07 ND ND ND ND ND ND ND ND ND ND ND .5 -- --
PCB ND ND ND ND 1600 ND ND ND ND ND ND ND ND ND 10.0 -- --
Phosdrin ND ND ND ND 2.3 7.9 ND ND ND ND ND ND ND ND 2.0 -- -

The following organic pesticide compounds were analyzed for

and were not detected

Constituent

in any of the groundwater samples:

Detection Limit, ug/1 (ppb)

Captan .20
Chlordane 1.0
Chlorobenzilate .30
Difolatan 20.0
Guthion 100.0-
Methoxychlor .8
Toxaphene 10.0

Page 1 of 2

The samples were not analyzed for: Kelthane, Trithion, Rotenone, *The EPA Drinking Water Standards and
Amitrole, and Sevin. Missouri Groundwater Recharge Standards

are shown for comparison purposes only.
Groundwater samples for organic analyses were filtered through | micron pore size glass

fiber filters prior to analysis. Samples for organic analyses were analyzed in accordance
with procedures published in the Federa) Reaister, Volume 38, No. 75, Part II.

; ’ s81-5

o dp i) Yri s b
C&an >

“)) —[, ,(-"_/_\- ,{_'_“\__k:\x <} ?_)HC/



TABLE 12

GROUNDWATER QUALITY ANALYSES - ORTHO-CHEVRON, MARYLAND HEIGHTS, MISSOUR!

Page 2 of 2

Concentrations, mg/! (ppm) Missourl
Detectlion EPA Drinking Groundwater
Inorganic Constituents owe-1 owC-3 owe-4 oWC-5 OWC-6 owc-7 owc-8 owe-9 oWwC-10 owC-11 owC-12 owC-13 OWC-14 owe-15 Limit Water Standards* Recharge Standards*
Arsenic .01 .024 ND .003 .056 .13 .005 .005 .006 Bl ND ND .008 ND .001 .05 .05
Cadmium . 0005 . 0006 .0021 .001 .002) .012 .001 ND .010 .001 .001 0006 .0018 ND .G005 .01 .01
Copper .0027 . 0069 .0023 .012 .0018 .096 .0028 0015 063 0034 . 0055 0032 .020 .002 - 1.0 .02
Zinc .05 .0k .048 .07 .039 .36 .059 .0k .24 .061 .03 .05 .08 .03 - 5.0 N
pH 6.3 6.4 6.3 6.5 6.2 6.5 6.7 6.7 6.3 7.0 7.2 6.6 6.8 6.3 - 6.5 - B.5 6.5 - 9.0
Total Dissolved Solids 788 855 1190 860 638 1255 907 550 777 876 634 1000 756 273 - 500 -
Chloride 142 284 540 46 116 296 120 7 12 264 20 232 74 29 - 250 -
Flouride .22 14 N 4 .19 L24 .21 .52 .20 A7 .34 14 7 14 - 1.h - 2.4 2.0
Nitrate (as ND3) 1.5 8.0 12.4 0.0 4.0 0.0 .9 6.2 0.0 1.8 1.3 0.0 4. 43 8.4 - 45 45
Sulfate 150 15 75 95 145 220 95 35 115 125 125 200 100 60 - 250 -
= *The EPA Drinking Water Standards and Missouri

Groundwater samples to be analyzed for heavy metals were filtered through 0.45 micron pore size filter membranes
The groundwater samples analyzed for inorganics were analyzed in
accordance with procedures published in the Federal Register, Volume 44, No. 233, December 23, 1979.

and acid preserved at the time of collection.

Groundwater Recharge Standards are shown for
comparison purposes only.
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Reproduced from the site plan provided by
the Ortho-Chevron Chemical Company.
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APPENDIX A

DETAILED LOGS OF BORINGS



BORING LOG

LEGEND AND NOMENCLATURE

ltems shown on boring logs refer to the following:

1. Depth - Depth below reference elevation, ground surface unless
otherwise shown. '

2. Sample - Types designated by letter

D - Disturbed sample, obtained from auger cuttings or wash
water for classification purposes only.

S - Split-Spoon sample, obtained by driving 2-inch split-spoon
to determine penetration resistance and allow classification.

C - Liner tube sample, obtained by penetration of thick, wall
sampler containing 2-inch diameter liner-tubes (California
sampler).

U - Undisturbed sample, obtained by penetration of minimum 3 inch
diameter, thin-wall tube using an open or, where Indicated,
fixed-piston sampling head.

Rec - Recovery is expressed as a ratio of the length recovered
to the total length pushed or driven (in inches) i.e. 8
12

Resist Resistance is designated as follows:
P - Sample pushed in one continuous movement by hydraulic rig
action, maximum hydraulic pressure shown where pertinent.

36 - Numbers indicate blows per 6 inches of sampler penetration

when driven by a 140-pound hammer falling freely 30 inches.

The Standard Penetration Resistance is the number of blows

for the last 12 inches of penetration of the split-spoon
sampler, e.g. 15, Note that a blow count can be given for

the California sampler, but this is not the Standard Penetration
Resistance. '

3. Description - Description of material according to the Unified Soil
Classification: word description gives soil constituents, consistency
or density, and other appropriate classification characteristics. Unified
Soil Classification symbols are shown on the USC column. Geologic
names, where appropriate, are shown under Special Notes. A solid
line indicates stratigraphic change; a dashed line indicates approximate
location of stratigraphic change.

4, Special Notes and Field Observations - Pertinent observations made by
inspector during drilling including type of boring, free water level,
water seepage, fluid loss, hole termination depth, etc.

5. Legend -

CFA - Continuous flight auger
ATD - At time of drilling R A Water depth at specified
SSL - ng?{ dri]]i?g time after drilling

- Drill water loss :
DWR - Drill water return <4+— Water entry depth at time

of drilling



BORING LOG

— .

SHEET ___ | _oF___ 2
PROJECT NAME ORTHO CHEVRON PROJECT No. __S81-5
DATE 2/3/81
B-201 PROJECT LOCATION ST+ LOUIS, MISSOURI RIG CME 750
LOGGED BY __Peter Barrett priLLep By_G. Johanning waTEr ENTERsE! 524 ATD
SURFACE ELEVATION __ 534 ELEVATION DATUM___ USC & GS E1 529 24 hr AD .
DEPTH SAMPLE SPECIAL NOTES AND
0 _|TYPE [ REC [RESHT DESCRIPTION US.C| riELD OBSERVATIONS
Asphalt and Gravel FILL Boring advanced
i with 6-inch -
Firm to stiff, brown, low plastic silty F diameter hollow
Clay FILL - ! stem auger -
c [is e L :
i 18 " L -
5 Firm to stiff, brown, low plastic Silty CL | Modified loess
CLAY — v —
C 12 P 24 hrs AD
- 18 - - -
-1 — = —
- L - -
1Q . —_ 4————— ATD
c |16 P Becoming stiff, low to medium plastic
_ 18 . with black iron deposits T -
-— pon -4 ——
- e - -
15 — —
C 15 P Becoming medium to highly plastic CL-
N 18 R - cH _
1 e — —
- L - —
- L - -
20 ] _
C |14 P
- 8 . Hard, tan, brown, gray, highly plastic . CH | Residual -
CLAY with trace of silt, and black iron
_ | deposits - -
25

WOODWARD-CLYDE CONSULTANTS

FIGURE NO._A-1__



BORING LOG

SHEET _2 oF__2

PROJECT NAME ORTHO CHEVRON PROJECT No.__S$81-5
| DATE _ 2-3-81
B-201 PROJECT LOCATION ST. LOUIS, MISSOURI - RIG CME 750
LOGGED BY _Peter Barrett pRILLED BY___G. Johanning WATER ENTERSM
SURFACE ELEVATION _234 ELEVATION DATUM USC & GS El 529 24 hr AD
DEPTH SAMPLE SPECIAL NOTES AND
| TYPE | REC JRESIST DESCRIPTION US.CI FIELD OBSERVATIONS
25 c 10 P SAME: Hard, multi-colored, highly plastic | CH g '
- 18 . CLAY with shale fragments - _ _ -
_ Auger refusal
. B Bottom of boring
_ " - 27 ft _
i _ i i
30 - — —

- e - -
] i J i
- - - -

WOODWARD-CLYDE CONSULTANTS F|GURE NO A-2




BORING LOG

SHEET __ 1 oF__2

PROJECT NAME ORTHO CHEVRON ‘ PROJECT No. S81-5
T oare__ 2/10781
B-202 PROJECT LOCATION ST. LOUIS, MISSOURI RIG CME 750
LoGGeD By _Peter Barrett pg)ep gy_G. Johanning water ENTERs_El1 513 ATD
SURFACE ELEVATION __ 526 ELEVATION DATUM usc & GS
DEPTH SAMPLE SPECIAL NOTES AND
o JIYPE | REC JREST DESCRIPTION US.Cl FlELo OBSERVATIONS
Asphalt and Gravel FILL FILL] Boring advanced
- with 6-inch -
Stiff, brown, low plastic Clayey SILT CL | diameter hollow
= 5 5 with some root holes - stem auger -
- ﬁ' — — —
- — - -
5 —_ —
c 9 P
- i) - - -
10 ] Modified loess —
c [14 P
_ 1% B - —
~ — - —— ATD -
- - — -
15 — —
C 14 P
-— W ——
Very stiff, brown with gray, highly CH
- - plastic Silty CLAY - -
- B B Transitional _
20 . _
cC |14 P
- 15 n - -
Hard, gray, Shaley CLAY CH- Residual
- - _ . —~SH -
25 SHALE: Hard, qray, weathered SH

WOOOWARD-CLYDE CONSULTANTS FIGURE NO. A-3



BORING LOG

ORTHO . CHEVRON

sHEeT __2___oF__2
PROJECT No. $81-5

PROJECT NAME
are  2J10/81
B-202 PROJECT LOCATION ST. LOUIS, MISSOURI RIG CME 750
Loceep gy Peter Barrett pgj(gp gy_G. Johanning waTer ENTERs_El1 513 ATD
SURFACE ELEVATION _ 526 ELEVATION DATUM___USC: & GS
DEPTH SAMPLE SPECIAL NOTES AND
_25""_Tv'pe REC JRESIST DESCRIPTION USCl FlELD OBSERVATIONS
1 ¢ |7/7]|FP SAME: SHALE: Hard, gray, weathered SH '
4 = -
30_ -

Bottom of Boring
30 ft .

WOODWARD-CLYDE CONSULTANTS

FIGURE NO._A-4__



PROJECT NAME

BORING LOG

ORTHO CHEVRON

sHeeT __1 oF__2
PROJECT No. S81-5

B-203

ST. LOUIS, MISSOURI
PROJECT LOCATION

DATE 1/26/81
RIG CME 750

LocGep By Peter Barrett pRriLLep sy G. Johanning

WATER ENTERS None ATD

E1 498 24 hr AD

SURFACE ELEVATION ___517 ELEVATION DATUM Usc_& GS
DEPTH SAMPLE SPECIAL NOTES AND
— | TYPE | REC JRESIST DESCRIPTION USCl fiELD OBSERVATIONS
0 ) )
Stiff, brown, silty Clay FILL FILL] Boring advanced
~ with 6-inch —
¢ 1% P diameter hollow
~ - - stem auger -
c 2| P ’ 7
_ 18 B Stiff, brown, Silty CLAY dcL 4
5 — —]
(o 3]P
. 18 » - -
: - 1 ;
10 Becoming very silty —] CL- s pe
T 1P ML Modified loess -
— W = —— —
— a — —
15 D —
C 2 P
_ 18 n - -
. - - -
- = — -
- Y _ 2hnr A _
T Very stiff, brown, Silty CLAY with sand ~] CH
20 and gravel | .
C 2 P
- 8 - — Residual —
— r — —
25

WOODWARD-CLYDE CONSULTANTS

FIGURE NO._A-5 _



PROJECT NAME

BORING LOG

ORTHO- CHEVRON

B-203

PROJECT LOCATION ST. LOUIS, MISSOURI

SHEET __2 __ oF__2
PROJECT No._S81-5

DATE 1/26/81
RIG CME 750

Loceep gy _Peter Barrett priLLep gy_G. Johanning

WATER ENTERgNone ATD

SURFACE ELEVATION 517 ELEVATION DATUM UsC_& GS E1 498 24 hr AD
DEPTH SAMPLE SPECIAL NOTES AND
25 TYPE | REC |RESIST DESCRIPTION US-Cl FieLp OBSERVATIONS
SAME: Very stiff, highly plastic CLAY CH Auger refusal
L IMESTONE Ls | Bottom of boring
- — 26 ft - -
- e )
30 _— — —_—
1 - —
- e ——
- . -
- - —
_ L _
. - -

WOODWARD-CLYDE CONSULTANTS

FIGURE NO._A-6




BORING LOG

sHeeT __1 oF___2

PROJECT NAME ORTHO CHEVRON : ~ PROJECT NO. 531; :
2/9/81
. DATE
B-204 PROJECT LOCATION ST. LOUIS, MISSOURI RIG CME 750 )
LOGGED BY Peter Barrett priLLep BY_G. Johanning wATER ENTERs_E1 489 ATD
SURFACE ELEVATION 5 ELEVATION DATUM USC & GfS
DEPTH SAMPLE ! : SPECIAL NOTES AND
o _|TYPE | REC [RESST DESCRIPTION |Y%S-C] FiELo oBSERVATIONS
] Firm to stiff, brown Clay FILL Fiu Boring advanced
= = with 6-inch .
diameter hollow
c 11 | P n stem auger .
18 B i -
Stiff, gra i '
5 - gray and brown, low plastic _ CL Stream deposit .
. 31 Silty CLAY
- Tg - - —
c 13]p With organics 7] 7
o Tg = — —
10
c 131r° Firm to stiff, brown, low plastic Silty : Modified loess _1
CLAY
. 18 [~ : ] =
7 B 7 .
— P — —
15 ,
¢ TR Becoming low to medium plastic —_— =
o I O I . .
q p— L ——
Stiff to hard, gray, highly plastic CH | Residual
20, ’ TTF CLAY with trace silt — —_—
18
- = - -
25

WOODWARD-CLYDE CONSULTANTS FIGURE NO._A-7



BORING LOG

- SHEET __2 oF___2

PROJECT NAME ORTHO CHEVRON ' PROJECT No,$81-5
DATE 2/9/81
B-204 PROJECT LOCATION ST. LOUIS, MISSOURI RIG CME_750
LOGGED BY Peter Barrett ORILLED BY_G. Johanning  WATER EnTers El 1489 ATD
SURFACE ELEVATION __ 514 ELEVATION DATUM___ USC & GS
DEPTH SAMPLE SPECIAL NOTES AND
55 |TYPE | REC JRESIT DESCRIPTION US-Cl FleLp oBSERVATIONS
c 11 P SAME: Stiff to hard, gray, highly CH |¢—— ATD
- 18 L plastic CLAY - -
. L. With rock fragments - -
30__ - — —
Auger refusal
L IMESTONE LS Bottom of boring
_ R _ 31 ft _
- - — -

WOODWARD-CLYDE CONSULTANTS FIGURE NO._A-8



PROJECT NAME

BORING LOG

ORTHO CHEVRON

B-205

PROJECT LOCATION

ST. LOUIS, MISSOURI

LOGGED BY Peter Barrett

pRILLED 8y G. Johanning

SHEET __ | __oF___ 2
PROJECT No.S$81-5
oare 1726781
RIG CME 750

WATER ENTERSE] 506 ATD
E1 509 24 hr AD

SURFACE ELEVATION 516 ELEVATION DATUM USC & GS
DEPTH SAMPLE SPECIAL NOTES AND
o JIYPE | REC JRESST DESCRIPTION U.S.C] FiELD oBSERVATIONS
Stiff, brown, low plastic silty Clay - _FILL Boring advanced
C 9 FILL with cinders and gravel with 6-inch
18 diameter hollow
- 18 = -
stem auger
T T3 Sgiff, dark gray-brown, low plastic =1CL | Stream deposit -
B Silty CLAY i
5 — —_
o 14
ey Ts- e = oy
Stiff, brown, Silty CLAY n ¥ _ 24 hrs AD -
c 14 Modified Loess
- 18 " - .
— L o —
10 —_ <——— ATD —
c 14
18 | - -
- - o —
15 . —
c 14
- 18 _ - -
. - - -
- = - —
20 — —_
T (1%
_ 18 | _ -
Very stiff, brown, highly plastic Silty CH Residual
- — CLAY with rock fragments = -
25

WOODWARD-CLYDE CONSULTANTS

FIGURE NO._A-3 _




PROJECT NAME

ORTHO CHEVRON

BORING LOG

SHEET __ 2 oF__2
PROJECT NO. S81-5

B-205

PROJECT LOCATION
LoGGeD By Peter Barrett

ST. LOUIS, MISSOURI

DATE 1/27/81
RIG CME 750

prILLED By_G. Johanning

WATER ENTERS_E1 506 ATD

SURFACE ELEVATION 26 ELEVATION DATUM___ USC & GS E1 509 24 hr AD
DEPTH SAMPLE SPECIAL NOTES AND
b _JIYPE | ReC [RESIST DESCRIPTION US.Cl FiELD OBSERVATIONS
c 6 | P SAME: Very stiff, brown, highly plastic CH
_ 18 _ Silty CLAY with rock fragments -
i B L IMESTONE LS Bottom of Boring
i L 28 ft _
307 | B T
1 pr— ——
— e —
- e ——
— aad 1
— - —
- [ -
q . ——
. — -

WOODWARD-CLYDE CONSULTANTS

FIGURE NO._A-10_



PROGECT NAME

BORING LOG

ORTHO CHEVRON

SHEET 1 _oF__2
PROJECT NO. $81-5

DATE 2/13/81
B-206 PROJECT LOCATION ST. LOUIS, MISSOURI RIG CME_ 750
LOGGED B8y Peter Barrett pgriLLep gy G- Johanning wATER ENTERSE! 503 ATD
SURFACE ELEVATION ___218 ELEVATION DATUM___ USC & GS
DEPTH SAMPLE SPECIAL NOTES AND
[ [TYPE | REC |RESIST DESCRIPTION US.Cl FlELD OBSERVATIONS
0 —~J _tnches asphalt —~ Bori p p
i Firm, brown Clay FILL with gravel and FILL w?:;"g_? v:nce -
cinders . ne
diameter hollow
C 15 P stem auger I
— w pume —
5 SFiff, gray with brown, low plastic CL | Stream deposit
T 13 B Silty CLAY
i 18 " _
T 31 P Stiff, brown, low plastic Silty CLAY Modified loess m
-~ _l_g s -
— el ﬂ
10 B i low t di lasti ]
c 51 P ecoming low to medium plastic
- 18 _ _
- - —
15 ¢——ATD —
c 13| P
- 1_8- e -
. - -
- — Stiff to hard, brown, highly plastic CH JResidual -
b0 CLAY with trace silt '
C |16 | P R
— ﬁ — —
~ — Becoming red-purple -
25

WOOOWARD-CLYDE CONSULTANTS

FIGURE NO._A-11




BORING LOG

SHEET __2 ___oF__ 2
PROJECT NAME ORTHO CHEVRON PROJECT NO.581-5
ST. LOUIS, MISSOUR DATE 2713751
B-206 PROJECT LOCATION : » MISSOURI . RIG LHE 750 _
LoGGED By Feter Barrett  pg i ep gy_G. Johanning waTER ENTERs E1 503 ATD
'SURFACE ELEVATION 518 ELEVATION DATUM UsC & GS
DEPTH SAMPLE SPECIAL NOTES AND
25 | TYPE | REC |RESIST DESCRIPTION US-C| FiELD_oBSERVATIONS
S 3/3 |30/3 TSAME: Hard, red-purple CLAY / Bottom of boring
. ~  LIMESTONE LS 25.3 ft -
Auger refusal
T - -
— }— —
—— ettt 4
30
- | -
- r -
] [ ]
hay — h
— r ——

WOODWARD-CLYDE CONSULTANTS

FIGURE NO._A-12_




PROJECT NAME

BORING LOG

ORTHO CHEVRON

SHEET ___ 1 ___oF__2
PROJECT No. $81-5

B-207

PROJECT LOCATION
LOGGED 8y Peter Barrett pgriLLep sy G. Johanning

ST. LOUIS, MISSOURI

RIG CME_750

waTER ENTers_EL 570 ATD

SURFACE ELEVATION 520 ELEVATION DATUM Usgc & GS
DEPTH SAMPLE SPECIAL NOTES AND
0 TYPE | REC JRESIST DESCRIPTION U.S.C. FIELD OBSERVATIONS
Stiff, brown, silty Clay FILL with gravel [ILL| Boring advanced
T TP and organics - with 6-inch —
5 diameter hollow
- = - stem auger -—
Some odor
o 11 P i .
18
- = —{ —
c .
Firm to stiff, brown, low to medium CcL —
C 1o |P plastic Silty CLAY ]
n 18 [~ j _
c 12 | P 7 7
4 18 | With some gray | Modified loess _
10 — $ ATD —_
c 13 P
- 8 - - -
— ad — 1
15 —
C 0 P
- .1_5‘ -— i o
—a = 1 —
L = - -
2Q
c 14 1P Becoming more tan-brown, medium plastic,™ | Transitional to —
18 with black deposits residual
Hard, multicolored, highly plastic CLAY CH
- — with silt and fine sand - . -
Residual
25

WOODWARD-CLYDE CONSULTANTS

FIGURE NO._A-13



PROJECT NAME

BORING LOG

ORTHO CHEVRON

SHEET __2 __oF__2

B-207

PROJECT LOCATION
LOGGED BY _Peter Barrett DRILLED BY G, Johannina

ST. LOUIS, MISSOURI

PROJECT No. $81-5
DATE

2/2/81

RIG CME 750

WATER ENTERSE] 510 ATD

SURFACE ELEVATION __ 220 ELEVATION DATUM___-USC & GS
DEPTH SAMPLE SPECIAL NOTES AND
»5 | TYPE [ REC JRESGT DESCRIPTION US.C| FleLD OBSERVATIONS
c {7/9|¢P SAME: Hard, multicolored, highly plastic {CH
- - CLAY with silt and fine sand with - Auger refusal
shale fragments at base Bottom of boring
- - - 26 ft -
~ = — —
1 - . -
- . - -
— - — —
- - — o—
- prases — —
- . — -

WOODWARD-CLYDE CONSULTANTS

FIGURE NO._A-1%




PROJECT NAME

BORING LOG

ORTHO CHEVRON

SHEET 1 OF 2
PROJECT No. S81-5

DATE 1/29/81
B-208 PROJECT LOCATION ST. LOUIS, MISSOURI RIG CME 750
Logep ey Peter Barrett pgy i gp gy_G. Johanning WATER ENTERs_El 523 ATD
SURFACE ELEVATION __233 ELEVATION DATUM UsC & GS
DEPTH SAMPLE SPECIAL NOTES AND
0 [TYPE | REC |RESIST DESCRIPTION US.Cl riELD OBSERVATIONS
Railroad ballast ILL | Boring advanced
- z 5 Loose, black, cinder FILL - with 6-inch —
diameter hollow
~ 18 - Brown, low plastic, clayey Silt FILL - stem auger -
C 12 | P 7 ”
- 8 —~ Becoming gray - -
5 —_ —
c 10 P
- 18 - Becoming brown - -
C 12 1 p éfgif, gray, low plastic, very Silty TcL lstream deposit =
. 8 — -1 -
= = - a—
10 c 18 | P : ) — AT ]
18 Becoming brown with black organics,
- o root holes, etc. - =
a— — — ﬂ
15 — _
cC (18 }rP Brown Silty CLAY ~ |Modified loess
- 18 - — —
- s — —
20 ] —
C 18 P Becoming more plastic
_]F . — —
— o - —
25 By B Becoming very stiff ] -

. WOODWARD-CLYDE CONSULTANTS

FIGURE NO._A-15_



BORING LOG

SHEET __2 _OF__ 2
PROJECT NO. S81-5

PROJECT NAME ORTHO CHEVRON

DATE 1/29/81
B-208 PROJECT LOCATION ST. LOUIS, MISSOURI RIG CME 750
LOGGED By _Peter Barrett priLLep BY_G. Johanning " WATER ENTERs_E! 523 ATD
SURFACE ELEVATION ___ 533 ELEVATION DATUM USC & GS : '
DEPTH SAMPLE SPECIAL NOTES AND
_25 “[TYPE | REC JRESIST DESCRIPTION USC} FlELD OBSERVATIONS
c 18 P Very stiff, brown with gray, highly plastic{ CH | Residual
i 18 . CLAY : | -
CH-
30 - SH —
c 17 P Hard, gray with brown mottling, shaley
- 17 -~ CLAY to weathered Clayey SHALE - —

1
[
1
1

35 Auger refusal
-
L IMESTONE LS | Bottom of Boring
— - — 35 ft -
- f— g 1
- = — —
] — i h
~ = - -

WOODWARD-CLYDE CONSULTANTS

FIGURE NO._A16



PROJECT NAME

BORING LOG

ORTHO CHEVRON

SHEET __1 oF__2
PROJECT NoO. S81-5

LOUIS, MISSOURI DATE 2/2/8]
B-209 PROJECT LOCATION ST. ’ RIG CME_/50 _
LOGGED BY Peter Barrett oRriLLED 8Y G. Johanning WATER ENTERS _EL 522 ATD
SURFACE ELEVATION ___230 ELEVATION DATUM usc & GS
DEPTH SAMPLE SPECIAL NOTES AND
5 JTYPE | REC JRESST DESCRIPTION U.S.Cl FiELD OBSERVATIONS
Ballast, loose gravel and cinder FILL FILL | Boring advanced
- - - with 6-inch -
diameter hollow
c |10 |P Stiff, gray, silty Clay FILL with shem atger
. 18 . organics and rock fragments - With odor -
c 1h | P
I R I I — — - —
S.tiff, brown- and gray, low plastic CL | stream deposit
Silty CLAY with organics - -
c 13 P
- 18 — Without organics = With root holes,
_ iron stains _
c ﬁ P Becoming gray with brown, more silty 4¢——ATD
- . -
10 18 Modified loess T
]
¢ 14 |p Firm to stiff, gray, low plastic Silty
o 18 | CLAY - -
— o — ———
15 Becoming brown-gray — —
c 14 | P
- 18 = - —
N | Very stiff, brown-tan-brown, highly -1CH Transitional to __‘
plastic CLAY with trace-silt, black residual
_ | deposits . -
20 . ]
c 10 P
1% L - -
- - - -
7] Stiff, light brown, low to medium plastic [CL 7]
_ | Silty CLAY . -
25

WOODWARD-CLYDE CONSULTANTS

FIGURE NO._A-17 _



BORING LOG

SHEET __2 oF___2

PROJECT NAME ORTHO CHEVRON . " PROJECT No. S81-5
2/2/81
DATE
ST. LOUIS, MISSO
B-209 PROJECT LOCATION S, MISSOURI . RIG CME 750
' LOGGED By _Peter Barrett ppy(epgy_G. Johanning WATER ENTERs_E] 522 ATD
SURFACE ELEVATION 530 ELEVATION DATUM USC & GS
DEPTH SAMPLE ' SPECIAL NOTES AND
55 | TYPE | REC [RESST DESCRIPTION US-Cl FiELD OBSERVATIONS
c |16 P SAME: Stiff, light-brown, low to medium cL
- 15 - plastic, Silty CLAY - —
— r— - —
Hard, varicolored, highly plastic CLAY cH |Residual

o— e q —

30 — —
C 11 P '

- 18 _ - -
35 | | — Auger refusal —

— . LIMESTONE -~ LS Bottom of Boring —

35.5 ft

—— md — 1

— = — —
40

- e - —

. B - .

- e —— J

WOOOWARD-CLYDE CONSULTANTS FIGURE No A-18



PROJECT NAME

BORING LOG

ORTHO CHEVRON

sHEET | oF 2
PROJECT No. S81-5

B-210 PROJECT LOCATION ST. LOUIS, MISSOURI RIG CME_750Q
Loceep By _Peter Barrett ppy(gp gy G- Johanning waTER ENTERsE1 519 ATD
SURFACE ELEVATION ___529 ELEVATION DATUM Usc & GS
DEPTH SAMPLE SPECIAL NOTES AND
0 [TYPE | REC |RESIST DESCRIPTION U.S.C. FIELD OBSERVATIONS
Loose ballast and Cinder FILL FILL|Boring advanced
. - with 6-inch diam- -
eter hollow stem
. auger -
Stiff, black, organic, silty CLAY FILL With odor
4 C 131r - -
18
-
T c a e
s_| |18 - |
C 14 P
4 [ - .
C [1h P .
18 -~ Stiff, black, gray and brown, organic CL~| Stream deposit -
10 Silty CLAY oL
cC |1& [P ]
18 Stiff, brown, Silty CLAY, organically CL| ¢— ATD
7 —  stained I
15 —
C 13 P .
- 18 » —
_ Firm, black, organic, Silty CLAY with oL- _
20 vegetation CL
C 15 P T
18
- - —
- p— -
- - —
25

WOODWARD-CLYDE

CONSULTANTS

FIGURE NO._A-19




PROJECT NAME

BORING LOG

ORTHO CHEVRON

SHEET 2. oF__2
PROJECT No, S81-5

. LO
B-210 PROJECT LOGATION ST. LOUIS, MISSOURI RIG CME_750
LoGGep By Peter Barrett  priLiep By G. _Johanning WATER ENTERS E1 519 ATD
SURFACE ELEVATION ___529 ELEVATION DATUM UsC & GS
DEPTH SAMPLE SPECIAL NOTES AND
-25 TYPE | REC |RESIST DESCRIPTION USCl FleLp oBSERVATIONS
C |th P SAME: Firm, gray, organic Silty CLAY OL-
_ 18 i cL _
7 B Some odor B
- - : B
3Q —
c 14 P Very stiff, greenish-gray, Silty CLAY CcL
- 18 - with fine sand w/ -
SM
35 | - —
- - Residual -
Stiff, reddish-brown, highly plastic CH
- - CLAY with limestone fragments -
Lo | -
Bottom of Boring
- L ko ft —
. - .
. —~ -
hs_| - —
vl fre: —
— . —

WOODWARD-CLYDE CONSULTANTS

FIGURE NO._A-20



PROJECT NAME

ORTHO CHEVRON

BORING LOG

SHEET _ 1 oF__2
PROJECT NO. $81-5

. OURI DATE 1/29/81
B-211 PROJECT LOCATION ST. LOUIS, MISS RIG CME 750
LoGGED By Peter Barrett priLLep sy_G. _Johanning WATER ENTERSE! 526
SURFACE ELEVATION __ 528 ELEVATION DATUM USC & GS
DEPTH SAMPLE SPECIAL NOTES AND
0 _|TYPE [ REC |RESIT DESCRIPTION US.Cl FiELD OBSERVATIONS
Loose, black, cinder FILL FILL | Boring advanced with
= i 6~inch diameter -
c %g P hollow stem auger
- -« -
Stiff, gray-green Clay FILL with bricks ATD :
= TP and organics - With odor. -
18
- p— — —
5 —_ —
C _% P Becoming gray-black
1
c 10 P Stiff, gray, Silty CLAY with brown e Stream deposit 1
| 18 | organics _ _
10 —] —
C 10 P
18
- L - -
— P — —
lq — —
- e 8P : _ .
18 Becoming more brown with small black
- — organics — -
- = - -
20 Very stiff, brown, highly plastic CLAY CH |Residual
C 18 P
- 18 n - -
i _ - -
25

WOODWARD-CLYDE CONSULTANTS

FIGURE NO._A-21



PROJECT NAME

BORING LOG

ORTHO CHEVRON

B-211

SURFACE ELEVATION

PROJECT LOCATION

ST. LOUIS, MISSOURI

SHEET _ 2 oF__2
PROJECT No, $81-5

DATE 1/29/81
RIG CME 750

LOGGED BY __Peter Barrett pgriLLep By_G. Johanning
23

ELEVATION DATUM USC & GS

WATER ENTERSE| 526

SPECIAL NOTES AND

DEPTH SAMPLE
25 _|TYPE | REC JRESIST DESCRIPTION U.S.Cl rigLD OBSERVATIONS
C 18 1P SAME: Very stiff, gray-brown, highly CH
- 18 plastic CLAY with orange mottling J -
- — -
30 —
S 3/6 1 30 SANDSTONE: Fine to medium grained, SS Bottom of Boring
- moderately cemented T . 30.5 ft -
— 1 —
- - -
35 — —
~ - -

WOODWARD-CLYDE CONSULTANTS

FIGURE NO._A-22_



PROJECT NAME

ORTHO CHEVRON

BORING LOG

B-212

PROJECT LOCATION

ST. LOUIS, MISSOURI

sieer __1___or__1
PROJECT No. S81-5

DATE 2/25/81
RIG CME_750

SURFACE ELEVATION __ 514

LoGGep By Peter Barrett

ELEVATION DATUM

DRILLED 8Y__G. Johanning
UsCc & GS

waTER eNTERs_E1 494 ATD

DEPTH SAMPLE SPECIAL NOTES AND
[TYPE | REC JRESIST DESCRIPTION U.S.C] FlELD OBSERVATIONS
0
Firm, black, silty Clay FiLL with FILL| Boring advanced
- - organics and rock fragments (Ramp to T with 6-inch diam- =
center of pond) eter hollow stem
- = . auger -
Stream deposit -
c 10 P Firm to stiff, dark gray, low plastic CL |With odor q
a 18 l_ CLAY with organics _ ! .
5 — [—
c 12 P 4
4 18 - - -
c 11 P Without organics, medium plastic 7 h
]l | : i i
- — — —
10 Becoming low plastic ] —
C 12 P :
- 18 = = "J
C 113 }° Slight odor
15 Firm to stiff, brown, low plastic CL |Modified loess .
C 14 p Silty CLAY
nay W pu— — ——
7 B Becoming medium to highly plastic T CL-
20 —] CH | &———ATD —_
c 15 | P -
_ 'Tg | Stiff to hard, tan-brown, highly plastic _]| CH |Residual _
CLAY with trace silt and iron deposits - Bottom of Boring
-~ — - 21.5 ft -
25

WOODWARD-CLYDE CONSULTANTS

FIGURE NO._A-23



PROJECT NAME

ORTHO CHEVRON

BORING LOG

B-

213

PROJECT LOCATION

ST. LOUIS, MISSOURI

sHEeT __1___oF__2
PROJECT No. _S81-5

DATE '1/26/81
RIG CME 750

LOGGED BY _Peter Barrett priLLED BY_G. Johanning

WATER ENTERSE] 498 ATD.

SURFACE ELEVATION ___ 513 ELEVATION DATUM Usc & GS E1 505 24 hr AD
DEPTH SAMPLE SPECIAL NOTES AND
? TYPE | REC |RESIST DESCRIPTION U.S.C| FIELD OBSERVATIONS
Stiff, brown, low to medium plastic FILY Boring advanced
silty -Clay FILL . with 6-inch diam- 4
c 2 P eter hollow stem
. 18 = - auger -
Stiff, light gray, Silty CLAY | CL| Stream deposit
c 3 P
- 18 . - -
5 Organically stained
C 3 P Becoming dark gray-brown
< 24 hrs AD
- p— e 1
B —  Stiff, brown, low to medium plastic = Modified loess
| Silty CLAY
10 ey b
C 3 P
- 18 _ - .
Very stiff brown, highly plastic CH
T —  Silty CLAY m 7]
15 —_ — —
T E ATD
. 18 — . Residual -1
20 —
C 8 —
18 |
Very stiff, purple, highly plastic CLAY CH- _
— - with shaley zones ' —~ SH -
25

WOODWARD-CLYDE CONSULTANTS

FIGURE NO.A-24 _



PROJECT NAME

BORING LOG

ORTHO CHEVRON

SHEET __2 ____OF 2
PROJECT No. $81-5

B-213

PROJECT LOCATION
LOGGED By Peter Barrett DRILLED BY G. Johanning

ST. LOUIS, MISSOURI

RIG CME 750

waTer EnTersE! 498 ATD

SURFACE ELEVATION __ 213 ELEVATION DATUM Usc & GS El 505 24 hrs AD
DEPTH SAMPLE SPECIAL NOTES AND
25 | TYPE | REC JRESST DESCRIPTION US-Cl FiELD OBSERVATIONS
3 6 | P SAME: Very stiff, highly plastic CLAY CH-
- 18 L with shale fragments SH -
CIMESTONE: Weathered Ls | Auger refusal
- B Bottom of Boring =
26.11
301 - ]
. N _
- - -
- — -
— — —
d p— —
— ammad —
— p— ﬂ ’
—1 o -
1 — —

WOODWARD-CLYDE CONSULTANTS

FIGURE NO._A-25



BORING LOG

SHEET 1 oF__2

PROJECT NAME ORTHO CHEVRON PROJECT No. $81-5
DATE 1/30/81
B-21k PROJECT LOCATION ST. LOUIS, MISSOURI RIG CME 750
LOGGED BY __Peter Barrett pRriLLep BY_G. Johanning WATER ENTERS_E! 530 ATD
" SURFACE ELEVATION ___534 ELEVATION DATUM___ USC & GS
DEPTH SAMPLE SPECIAL. NOTES AND
-0 TYPE | REC |RESIST DESCRIPTION US.Cl FiELD OBSERVATIONS
Loose, cinder FILL ILL | Boring advanced
- 1 with 6-inch diam- =
Stiff, gray, clayey Silt FILL with cinders eter hollow stem
T |16 | P 7 auger ~
ﬁ 18 i _ With odor _
Becoming brown and high plastic ATD
T (1Z [P . —— . — -
18 Stiff, gray, low plastic Silty CLAY with cL
P ! | organics — _ —
C |13 | P 7 7
_ 18 » a Pond deposit -
c 4 )P Stiff, brown, low plastic Silty CLAY Modified loess
- 8 _ - -
10
T |13 | P - - ]
- 18 o - -
- — - -
15 Becoming low to medium plastic — —
c 15 P
i 18 | - -
— F — ——
] B Becoming light gray and brown, medium 7 ]
20 plastic _ ]
C 15 P
W —
7 Very stiff, brown and gray, medium to CL 7
_ - highly plastic CLAY with silt i —
25 CH

WOODWARD-CLYDE CONSULTANTS FIGURE NO.__A-26



PROJECT NAME

'BORING LOG

ORTHO CHEVRON

SHEET __2 oF__2
PROJECT NO. $81-5

B-214

PROJECT LOCATION
Loceep pyPeter Barrett  priLep sy_6. Johanning

ST. LOUIS, MISSOURI

DATE 1/30/81
RIG CME 750

WATER ENTERs_E] 530 ATD

SURFACE ELEVATION 531‘ ELEVATION DATUM USC & GS
DEPTH SAMPLE SPECIAL NOTES AND
25 | TYPE | REC JRESST DESCRIPTION US.Cl FIELD OBSERVATIONS
c 14 P SAME: Very stiff, brown and gray medium CL | Residual
_ 18 [ to highly plastic CLAY with trace ] | -
silt CH
- L — o—
30 [ —_ —
o = — —
- - ﬂ -
—y - o —
ho
LIMESTONE Ls | Bottom of Boring
- . - ko ft -
- e =t —
— e 1 —
L5 .

WOODWARD-CLYDE CONSULTANTS

FIGURE NO._A-27 _



PROJECT NAME

BORING LOG

ORTHO CHEVRON

sHEET __ ! oF__ 2
PROJECT No. S81-5

B-215

PROJECT LOCATION
LocGep BY _Peter Barrett pRiLLED BY_G. Johanning _

ST. LOUIS, MISSOURI

DATE 3/2/81

. RIG CME 750

WATER ENTERSE! 513 ATD

E1 516 24 hrs AD

SURFACE ELEVATION __ 223 ELEVATION DATUM USC & GS
DEPTH SAMPLE SPECIAL NOTES AND
o JYPE [ REC [REsst DESCRIPTION U.S-C{ FiELD OBSERVATIONS
Firm to stiff, brown, silty Clay FILL FiLL| Boring advanced
with organics 4 |with 6-inch diam-
c 14 P eter hollow stem
- 16 L - auger -
C |1k [P ] 7]
- R‘ t — vl
5 ' —
c 12 |P —] |
" 1% ~ Firm to stiff, brown, low to medium 1 CL |Modified loess
plastic Silty CLAY ' v - A
= —— 24 h AD =
c |14 |P rs
1 | : - -
10 . ATD ]
¢ 151 P :
16
- = — —
- e s —
15 Becoming stiff, dark brown, medium plastig | _
c 141 P with black ferrous deposits
- 16 L - -
N Stiff, dark brown, medium to highly CH
20 plastic CLAY — —
o 14 [P Residual
- W — — —
- - = =
- — Becoming shaley, with fine sand — C]H -
25 Becoming hard SM

WOODWARD-CLYDE CONSULTANTS

FIGURE NO._A-28



PROJECT NAME

ORTHO CHEVRON

BORING LOG

B-215

SURFACE ELEVATION

PROJECT LOCATION ST. LoU

LoGGED By Peter Barrett

DRILLED BY__G. Johanning

SHEET 2 OF 2
PROJECT NO. S81-5
DATE 3/2/81
RIG CME 750

523

ELEVATION DATUM

USC & GS

waTER ENTERS El 513 ATD
E1 516 24 hrs AD ~

DEPTH SAMPLE SPECIAL NOTES AND
25 TYPE | REC |RESIST DESCRIPTION U.S.C. FIELD OBSERVATIONS
c |7 SAME: Hard, varicolored, Sandy SILT with
12 trace highly plastic clay and ML -
shale fragments
- r L
- o —
30 — — |
Auger refusal

LIMESTONE LS Bottom of Boring

_ L 31 ft -
35
] - h—
- — -
- - -
- — -
- — -
WOODWARD-CLYDE CONSULTANTS

FIGURE NO._A-29



BORING LOG

sHEET __ 1 oF__2

PROJECT NAME ORTHO CHEVRON PROJECT No, S81-5
' oaTe 3723781
B-216 PROJECT LOCATION ST. LOUIS, MISSOURI RIG - CME 750
LOGGED By _Peter Barrett oriLLep sy_G. Johanning water EnTers_E! 512 ATD
SURFACE ELEVATION __ 518 _ELEVATION DATUM____ USC & GS '
DEPTH SAMPLE SPECIAL NOTES AND
o JTYPE | REC [ResisT DESCRIPTION US.Cl FIELD OBSERVATIONS
Firm to stiff, brown silty Clay FILL FILL| Boring advanced
- = with organic fragments - with 6-inch diam- =
eter hollow stem
T G - auger -
i 8 B i _
C 12 | P n 7
5 g 1_8- [ras — —
C TR Firm to stiff, gray Silty CLAY d cL|e——am =
_ 18 _ i Stream deposit -
Slight odor
= ' -
C 13 P
10 With tan-brown _ |
c 151 P
— w — — —
C 14| P _ n n
i 18 - Firm to stiff, brown Silty CLAY with - Modified loess -
some gray
15 — : —
C 16 P
i 18 = ~ -
- _ . Becoming low to medium plastic - —
Stiff to hard, tan-brown highly plastic CH Residual
204— =15 CLAY with trace silt — _ —
18
- - - -
. n - -
p - - pu—
25

WOODWARD-CLYDE CONSULTANTS FIGURE NO. A-30



PROJECT NAME

ORTHO CHEVRON

BORING LOG

SHEET __ 2 oF__ 2
PROJECT No, S81-5

B-216

PROJECT LOCATION

ST. LOUIS, MISSOURI

DATE 2/23/81
RIG CME 750

LOGGED By Peter Barrett

oRILLED By G- Johanning

- waTer eEnTers_El1 512 ATD

SURFACE ELEVATION 518 ELEVATION DATUM UsSC & GS
DEPTH SAMPLE SPECIAL NOTES AND
25 _|TYPE TREC JRESIST DESCRIPTION US-C| FieLD OBSERVATIONS
SAME: Stiff to hard, highly plastic CLAY [CcH '
- ~ Becoming purple ] Auger refusal 7
_ » LIMESTONE dLS Bottom of Boring _|
26.5 ft
30__ | - —_
o L - -
- - - —
et p—— — ﬁ
- - ~ —
- - - —
— e —— o
- - -.{ —
~ e - -
- — — —
= =3 — e

WOODWARD-CLYDE CONSULTANTS

FIGURE NO._A31



BORING LOG

sweer 1 oF__ 2
PROJECT NAME ORTHO CHEVRON PROJECT No. S81-5
DATE 2/9/81
LOGGED BY Peter Barrett priLLED BY_G. Johanning WATER ENTERS_E1 501 ATD
SURFACE ELEVATION 516 ELEVATION DATUM USC & GS
DEPTH SAMPLE SPECIAL NOTES AND
0 _|TYPE [ REC [RESIST DESCRIPTION US-C] FiELo ossERvATIONS
Loose, black.and .dark red-brown Cinder FILY Boring advanced
- . FILL - with 6-inch diam-
eter hollow stem
- auger -
C 10 P
18 B N Strong odor _
Stiff, gray, low plastic Silty CLAY — CL | Stream deposit -
¢ ! P with organics
18
5 ] | — —
C 11 P 7 7
_ 18 Becoming green-gray _ d
Stiff, brown, low plastic Silty CLAY Modified loess _
7 [~ m
10 - —
c 13 P With some organics
— Tg — — -y
s _4 —e ATD —
c [l p
. 18 — . =
PO ]
¢ %%- P Hard, tan-brown, highly plastic CLAY CH |Residual
- — with iron deposits - -
] B Becoming purple 7 -
25

WOODWARD-CLYDE CONSULTANTS

FIGURE NO._A-32



BORING LOG

oF___2

SHEET __2
PROJECT NAME ORTHO CHEVRON PROJECT NO. S81-5
ST. LOUIS DATE 2/5/81
B-217 PROJECT LOCATION - LOUIS, MISSOURI RIG CME 750
LOGGED BY Peter Barrett DRILLED BY G. Johanning WATER ENTERs_E1 501 ATD
SURFACE ELEVATION 516 ELEVATION DATUM USC & GS
DEPTH SAMPLE SPECIAL NOTES AND
'2; TYPE | REC JRESIST DESCRIPTION US-Cl rigLDp OBSERVATIONS
‘ SAME: Hard, purple-brown, highly plastic ICH
.. AN CLAY AR Bottom of Boring _|
L IMESTONE LS 25.5 ft
- - - -
30 - — —
- - ~ —
- = o) —
1 - - -
e——— — o p——
- = _ -
- P —— a——
- = - -1
—— e — ﬂ
—— s q —

WOOOWARD-CLYDE CONSULTANTS

FIGURE NO._A-33 _



PROJECT NAME

BORING LOG

ORTHO CHEVRON

SHEET __] oF__1
pROJECT No, S81-5

B-218

PROJECT LOCATION
LoGGeD By reter Barrett o, eppgy_ B. Johanning

ST. LOUIS, MISSOURI

DATE 2/23/81
RIG - CME 750

WATER ENTERSEL 512 ATD

SURFACE ELEVATION 519 ELEVATION DATUM USC_¢& GS
DEPTH SAMPLE SPECIALL. NOTES AND
0 TYPE | REC |RESIST DESCRIPTION ) U.S.C. FIELD OBSERVATIONS
Firm to stiff, brown silty Clay FILL FILL} Boring advanced
- with organics ana rock fragments T with 6-inch diam-
eter hollow stem
- auger - : -
c |10 P Some auger
. 18 - -
y Firm to stitf, gray, medium plastic CL | Stream deposit
5 Silty CLAY with organics .
——1 —
c 12 P
a 18 Firm to stiff, brown, low plastic Silty _
CLAY .
- - ATD -
Modified loess
- -
C |14 P
- 18 - -
10 __ — —
- - =
15 Becoming low to medium plastic — —
C 15 | P
- 18 - -
_ Stiff to hard, light tan-brown and gray _]JCH | Residual -
highly plastic CLAY with trace silt
2Q —
c 131 P Bottom of Boring
N 18 — 20 ft —
25

WOOOWARD-CLYDE CONSULTANTS

FIGURE NO._A-34



PROJECT NAME

BORING LOG.

ORTHO CHEVRON

CsHeeT 1 __oF__2
PROJECT NO. S81-5

DATE 1/27/81
B-219 PROJECT LOCATION ST. LOUIS, MISSOURI RIG CME 750
LocGep By Peter Barrett ppyiepByG. Johanning =~ WATER ENTERSEl 512 ATD
SURFACE ELEVATION ___227 ELEVATION DATUM___USC & GS Hole caved 24 hrs AD
DEPTH SAMPLE SPECIAL NOTES AND
0 TYPE | REC [RESIST DESCRIPTION u.s.C. FIELD OBSERVATIONS
Ballast and loose Gravel FILL [FILL]| Boring advanced
- - . with 6-inch diam- _
eter hollow stem
T 0 Stiff, brown, low plastic silty Clay FILL - auger -
- TB- aad — L
- -
c 8
5 18 [ _ —
C | 14 ] R
_ 18 -
Stiff, brown, low to medium plastic CL |Modified loess
B | Silty CLAY _ _
10 )
e —
c 14
17 |=| L _ _
- L - -
- i _ ﬂ —
15 — o« ATD —
)
q — -
. L - -
- - - -
20 ] _
C 12
— w — = o—
— — Becoming more plastic - -
- — - -
25

WOOOWARD-CLYDE CONSULTANTS

FIGURE NO._A-3>



PROJECT NAME

BORING LOG

ORTHO CHEVRON

SHEET __2 _ofF__ 2
- PROJECT No. S81-5

B-219

SURFACE ELEVATION

PROJECT LOCATION

ST. LOUIS, MISSOURI

DATE
RIG

LOGGED BY Peter Barrett

DRILLED By_B-_Johanning

527

ELEVATION DATUM

USC & GS

1/27/81
CME 750

~ water ENTERsEl 512 ATD
Hole caved 24 hrs AD

DEPTH SAMPLE SPECIAL NOTES AND
e JTPE [ REC JRESIT _ DESCRIPTION US-C FiELD_oBSERVATIONS
5T 12 ' SAME: Stiff, brown, medium plastic CL
i 18 i Silty CLAY -
- r— —
- e
Stiff, gray, brown and purple, highly CH | Residual
- - plastic CLAY with chert fragments and -
30 trace silt .
c 7
- Tg po —
Bottom of Boring
- B 31.5 ft -
— — a—
35
] [ ]
- ~ -
. L -
- = —
- = -
H a— A

WOODWARD-CLYDE CONSULTANTS

FIGURE NO._A-36 _



PROJECT NAME

BORING LOG

ORTHO CHEVRON

owC-1

ST. LOUIS, MISSOURI

PROJECT LOCATION

sHEeT ___1___oF__1
PROJECT No. $81-5

DATE 2/1 8/8 1
RIG CME 750

Loeeep gy Peter Barrett pgjLep gy__G. Johanning

WATER ENTERs None

SURFACE ELEVATION __5%1 ELEVATION DATUM UsC & GS detected ATD
DEPTH SAMPLE SPECIAL NOTES AND
o JPE [ ReC [Resist DESCRIPTION US.C] FIELD OBSERVATIONS
Firm to stiff, brown, low plastic, Silty [CL | Boring advanced
- . CLAY ~ with 6-inch diam- =
eter hollow stem
- - - auger, lower 5-feet—
8-inch diameter
5 [ — Modified loess  __|
= p — -—1
10
-— — —l ——
-1 = - -
. . Becoming medium plastic - -
]5-— P — ——
B Hard, tan-brown, highly plastic CLAY with |CH | Residual ]
_ | trace of silt _1 -
20 . . .
- [~ Becoming multi-colored with shaley - -
sections '
i : . .
B n Bottom of Boring
- L - 23 ft o~
25

WOODWARD-CLYDE CONSULTANTS

FIGURE NO.AZ37 _



BORING LOG

SHEET 1 _oF__2
PROJECT No, S81-5

PROJECT NAME ORTHO CHEVRON
DATE 2/17/81
owC-2 PROJECT LOCATION ST. LOUIS, MISSOURI RIG CME 750
LOGGED By _Peter Barrett priLLED BY_G. Johanning WATER ENTERS_None
SURFACE ELEVATION _ 241 ELEVATION pATUM____USC & GS detected ATD
DEPTH SAMPLE SPECIAL NOTES AND
o JIPE [ REC [RESST DESCRIPTION USCl FieLp OBSERVATIONS
Firm to stiff, brown, low plastic CL | Boring advanced
i Silty CLAY - with 6-inch diam- -
eter hollow stem
—~ auger Lower 5 ft
¢ %g- P 8-inch diameter
4 - Modified loess -
5 E—— —
c 15 P
i 18 i -
10 With iron staining _
C G | P ]
- - -
— ﬂ —
- Becoming medium plastic - .
15 ]
C |15 ] P ]
- 18 -
qud, tan-brqwn, highly plastic CLAY CH Residual
- with trace silt - -
- - -
20 ) — —
C 15 P With blue-gray color also
— ﬂ —
7 Hard, multi-colored, highly plastic CH
- CLAY with shaley sections - w/ -

WOODWARD-CLYDE CONSULTANTS

FIGURE NO.A-38



BORING LOG

SHEET __ 2 __oF___3
PROJECT NAME ORTHO CHEVRON " PROJECT No, S81-5
oWC-2 PROJECT LOCATION ST. LOUIS, MISSOURI RIG CME-750
LoGGep By Peter Barrett  pRriLLED BY_G. Johanning WATER ENTERS None
SURFACE ELEVATION __ 5 ELEVATION DATUM USC & GS detected ATD
DEPTH SAMPLE SPECIAL NOTES AND
75 | TYPE | REC JRESIST DESCRIPTION USC| riELp oBSERVATIONS
C 13 SAME: Hard, multi-colored, highly CH-
- 18 » plastic CLAY with shaley sections SH - ' -
- - -
- - -
3Q e ——— S——
R v
- 17 - -
] B N
35 ]
C [6/6 Becoming predominantly gray, with fine
sand
4o | —
= e ey
4s | ]
7] LIMESTONE: Gray, poorly cemented LS B
- L SHALE: Gray SH _
ﬁ — n—
50

WOOOWARD-CLYDE CONSULTANTS

FIGURE NO.A-39



PROJECT NAME

ORTHO -CHEVRON

BORING LOG

OwC-2

PROJECT LOCATION
LOGGED By Peter Barrett

ST. LOUIS, MISSOURI

SHEET __3 __OF 3
PROJECT No. _S581-5
DATE 2/17/81
RIG CME-750

PRILLED By G. Johanning

WATER ENTERsNone

SURFACE ELEVATION 54 ELEVATION DATUM UsC & GS detected ATD
DEPTH SAMPLE SPECIAL NOTES AND
oo JTYPE | REC RESIST DESCRIPTION USCI FiELD OBSERVATIONS
J SAME: SHALE: gray SH '
- Becoming purple and calcareous - -
55— — —y ——
- - -
- .ﬂ =
—‘ ﬁ -y
60__| -
— Auger refusal 61.5
- - -
JCORE [ 4/4 | 4/4 CHERT with some pyrite and some small Ls | Boring continued ]
RUN 1/8 inch diameter solution holes with NX Core Barrel
4 1 LIMESTONE: Light gray, unweathered, - with diamond bit
CORE | 56 56 massive bedded and watgr
- RUN| 56 | 56 - Run 1 -
2 Start: 61.5
65 — — Stop: 61.8 —
Rec: 100%
- = DWR: 100% ]
Run 2
- cgs: %% %% - Start: 61.8 =
3 Stop: 66.5
- - Rec: 100% =
DWR: 100%
Run 3
70__] - — Start: 66.5 —
Stop: 69.5
- ~ Rec: 100% g
DWR: 100%
iy . ‘Bottom of Boring
69.5 ft
75

WOODWARD-CLYDE CONSULTANTS

FIGURE NO.A-40



PROJECT NAME

BORING LOG

ORTHO CHEVRON

owC-3

PROJECT LOCATION

ST. LOUIS, MISSOURI

SHEET 1 __OF__2
PROJECT NO. _S81-
DATE 2/16/81
RIG CME-750

water ENTERs E1 527 ATD

LoGGeD By _Peter Barrett priLLED BY__G, Johanning
SURFACE ELEVATION __529 ELEVATION DATUM USC_& GS
DEPTH SAMPLE SPECIAL NOTES AND
o | TYPE | REC JRESST DESCRIPTION US.Cl FiELD OBSERVATIONS
Firm to stiff, brown silty Clay FILL FILL] Boring advanced
. L - with 6-inch diam- -
eter hollow stem
- - 4¢——ATD -
C %%_ P auger, Lower 5 ft
- - - 8-inch diameter -
Stiff, brown, low to medium plastic . es
5 Silty CLAY with organics —{ CL | Modified loess —
c 14 P .
- 18 - - -
- o
C 15| P
_ 18 n - —
10
- b
c 16 P :
- 18 o - ._
- == — —
15 Becoming medium to low plastic — —_
c 14 P
- TS- e — —
-— — 1 —
7 Hard, brown, highly pla;;}c CLAY with CH | Residual N
20 trace silt — —_
c 16 | P
- 18 " - _
- — — -
- — Becoming light gray — -
5

WOODWARD-CLYDE CONSULTANTS

FIGURE NO._AZ41__



PROJECT NAME

BORING LOG

ORTHO CHEVRON

SHEET __ 2 __oF___ 2
PROJECT No. $81-5

owC-3

PROJECT LOCATION
LOGGED BY Peter Barrett DRILLED BY G. Johanning

ST. LOUIS, MISSOURI

DATE 2716781
RIG CME'750

waTER ENTERs_E1 527 ATD

SURFACE ELEVATION __529 ELEVATION DATUM USC & GS
DEPTH SAMPLE SPECIAL. NOTES AND
25 _|TYPE | REC [RESIST DESCRIPTION |¥SC| FieLo oBservaTiONS
SAME: Hard, gray, highly plastic CLAY CH
i " -
30 - Stiff, purple, highly plastic CLAY —_—
= - o—
-1 — -
d e ———
35 -
Bottom of Boring
- n 35 ft -
Auger refusal 35!
Lo__ I —
- — a——

WOODWARD-CLYDE CONSULTANTS

FIGURE NO.Az42



BORING LOG

sueeT 1 _oF__2
PROJECT NAME ORTHO CHEVRON PROJECT No. $81-5
oOWC-4 PROJECT LOCATION ST. LOUIS, MISSOURI RIG CME-750
_ LoGGeD BY _Peter Barrett priLLep BYG. Johanning water ENTErsE! 509 ATD
SURFACE ELEVATION ___213 ELEVATION DATUM___USC & GS '
DEPTH SAMPLE SPECIAL NOTES AND
o JTYPE | REC [RESGT DESCRIPTION US.Cl riELD OBSERVATIONS
Firm to stiff, brown, silty Clay FILL FILL| Boring advanced
- - - with 6~-inch diam- =
eter hollow stem
T 12 B - auger, Lower 5 ft =
138 8-inch diameter
5 —
¢ %g- P Stiff, brown, low to medium plastic -_ﬂ CL | Modified loess
- - Silty CLAY - -
- -, — —
10 — ¢ ATD —]
o 14 P Becoming more silty
- 18 . - -
— pov o —‘
— - p— —
- = - -
15 — —
c 1L 1P Becoming medium plastic
- 18 L - -
20 Hard, tan-brown, highly plastic CLAY _JCH | Residual —
c 12 P with black iron deposits
ﬁ e
25

WOODWARD-CLYDE CONSULTANTS

- FIGURE

NO. A-43



PROJECT NAME

BORING LOG

ORTHO CHEVRON

SHEET _2 oF 2
PROJECT No. $81-5

owC-4

PROJECT LOCATION

ST. LOUIS, MISSOURI

DATE 2716781

RIG CME-750

LOGGED BY Peter Barrett

DRILLED BY_G. Johanning

" WATER ENTERS El 509 ATD

SURFACE ELEVATION 219 ELEVATION DATUM UsSC & GS

DEPTH| __ SAMPLE SPECIAL NOTES AND

25 YPE [ ReC TRESET DESCRIPTION - USC| FleLD OBSERVATIONS

SAME: Hard, highly plastic CLAY, CH

- = becoming brown and purple - -
- =1 — J

30 .
— - — Bottom of Boring —
- - - Auger refusal -
- . - —
L r — ———
- - - -
_ n o J
p— b pu— -
— = Lo —

WOODWARD-CLYDE CONSULTANTS

FIGURE NO._A-44



PROJECT NAME

BORING LOG

ORTHO CHEVRON

sHEET ___1 oF__2
PROJECT No, 581-5

_ DATE 2/5/81
owWC-5 PROJECT LOCATION ST. LOUIS, MISSOURI RIG CME-750
LOGGED By Peter Barrett priLLep By G. Johanning - WATER ENTERs E1 500 ATD
SURFACE ELEVATION __315 ELEVATION DATUM___ USC & GS
DEPTH SAMPLE SPECIAL NOTES AND
o _JPE [ REC [RESIST DESCRIPTION U.S-C FIELD OBSERVATIONS
Stiff, brown, silty Clay FILL FILL} Boring advanced
- B with 6-inch diam- =
eter, ‘Lower 5 ft
D P 8-inch diameter —
4 18 -
Stiff, gray, low plastic Silty CLAY CL | Stream deposit
5 —_
c 15 P
- 18 L -
T 15 B Becoming hard =
18 - -
7
] B Stiff, brown and gray, medium plastic, Modified Loess B
10 Silty CLAY ]
C 14 P
- 18 _ -
C |14 | P B
- 18 -
15 4———— ATD
C 14 P
- 18 - -
m = Becoming 1ight brown and gray, stiff, -
more silty _
c 15 P
- 18 | -
20 | L —
Hard, yellow-tan, highly plastic CLAY CH
C 15 P
1 -m- —— —
25 with purple shale fragments Residual

WOODWARD-CLYDE CONSULTANTS

FIGURE NO.AZ45



PROJECT NAME

" BORING LOG

ORTHO CHEVRON

SHEET __2__OF___2
PROJECT No. 581-5

- DATE 2/5/81
OWC-5 PROJECT LOCATION ST. LOUIS, MISSOURI RIG CHE-750
- LoGGED BY Peter Barrett DRILLED BY_G. Johanning waTer enters_El 500 ATD
SURFACE ELEVATION __ 215 ELEVATION DATUM USC_& GS _
DEPTH SAMPLE SPECIAL NOTES AND
TYPE | REC JRESIST DESCRIPTION USC| FleLD OBSERVATIONS
25 | C 13 P SAME: Hard, yellow-brown, highly plastic |CH

- 18 s CLAY with large purple shale 4 -

fragments Bottom of Boring
- . — —
30—— — — ———
y - il -
- - - -
— — - ]
- — ot —
- = - -
— r- — —
- - - -
— p— ﬁ —
- - ... -
- r- v -

WOODWARD-CLYDE CONSULTANTS

FIGURE NO._ A%



PROJECT NAME

BORING LOG

ORTHO CHEVRON

sheer __ 1 oF__ 2
PROJECT No. S81-5

owc-6

PROJECT LOCATION
LogGeD By Peter Barrett

ST. LOUIS, MISSOURI

OATE 272781
RIG CME-750

pRILLED BY_G. Johanning

WATER ENTERs_E1 514 ATD

E1 516 24 hr AD

SURFACE ELEVATION __523 ELEVATION DATUM USC & GS
DEPTH SAMPLE SPECIAL NOTES AND
o JYPE [ REC JRESST DESCRIPTION US.C| FlELD OBSERVATIONS
Firm to stiff, brown, silty Clay FILL with [FILL |Boring advanced with
gravel - 6-inch diameter -
c 1M | P hollow stem auger,
- 18 - Lower 5-feet =
8-inch diameter
c 8 | P Without gravel
- 18 _ - -
5 ] —
c 14 | P Firm to stiff, brown, medium plastic, cL
- 18 - Silty CLAY with filled root holes and - -
B voids B 9 24 hrs AD _
B Modified loess
- N _ §———ATD B
10 —
C |16 | ]
_ 18 [ - -
15 — —
C 14 |
— Tg — - -
-— o - —1
— — ouy —
20 —
C 12 1p Stiff, brown, highly plastic CLAY with -_+CH Residual
18 | silt _ B
1 ad w— —
25 Becoming hard

WOODWARD-CLYDE

CONSULTANTS

FIGURE NO.AZ47



PROJECT NAME

BORING LOG

ORTHO CHEVRON

SHEET _2 __oF___2
PROJECT No, $81-5

owC-6

SURFACE ELEVATION

PROJECT LOCATION
LogGep By Peter Barrett ppy i ep gy G. Johanning
23 =

ST. LOUIS, MISSOURI

DATE 2/2/81
RIG CME-750

WATER ENTERs_E1 514 ATD

ELEVATION DATUM Usc & GS

E1 516 24 hr AD

DEPTH SAMPLE SPECIAL NOTES AND
5 | IYPE | ReC [RESIST DESCRIPTION USCH FIELD OBSERVATIONS
c 12 | P SAME: Hard, varicolored, highly : CH

_ 18 plastic CLAY with shale and fine | -

] sand Bottom of Boring

- - 26.5 ft

- — =
30— — —
- - -
— — t——
-— — J
— ] ]
- o -
-1 - -

WOODWARD-CLYDE CONSULTANTS

FIGURE NO._A48



PROJECT NAME

BORING LOG

ORTHO CHEVRON

SHEET __ | ___ OF

pROVECT No, S81-5

owc-7

SURFACE ELEVATION

PROJECT LOCATION
LoGGep BY W. Prosser
23

ELEVATION DATUM USC & GS

ST. LOUIS, MISSOURI

DATE 2/18/81
RIG CME-750

pRILLED By G. Johanning

WATER ENTERSE! 516 ATD

DEPTH SAMPLE SPECIAL NOTES AND
o _|TYPE | REC JRESST DESCRIPTION U.S.C FiELD OBSERVATIONS
<3 inches asphalt F Boring advanced
- = Loose, black, cinder and Gravel FILL | with 6-inch diam- <
L eter hollow stem
- L | auger, Lower 5 ft -
Stiff, brown, low plastic silty Clay 8-inch diameter
- = FILL -
- - -
5 — _—
] Firm to stiff, gray, low plastic, CL |Strong odor 7]
i | Silty CLAY P . ATD -
ﬂ Stream deposit
- L Stiff, brown, low plastic Silty CLAY CL [Modified loess -
— = —
15| ]
[ Becoming hard and medium to highly CL- | Residual
N B plastic CH _
7] B Bottom of Boring
- . 17 ft
20— — —
- P —y
25

WOODWARD-CLYDE CONSULTANTS

FIGURE NO._A749



PROJECT NAME

BORING LOG

ORTHO CHEVRON

SHEET _ 1 oF__2
PROJECT NO. _S81-5

owc-8

SURFACE ELEVATION

PROJECT LOCATION

ST. LOUIS, MISSOURI

DATE 2/19/81
RIG CME-750

LOGGED By Peter Barrett

prILLED BY G. Johanning

523

ELEVATION DATUM

Ust & GS

WATER ENTERS_E1 516 ATD

DEPTH SAMPLE SPECIAL NOTES AND
0 TYPE | REC |RESIST DESCRIPTION u.s.C. FIELD OBSERVATIONS
Loose, black, cinder and Gravel FILL F | Boring advanced
- L | ] with 6-inch diam- =
L | eter hollow stem
. - L | auger, Lower 5 ft —
C %%_ Stiff, brown, silty Clay FILL 8-inch diameter
7 B Strong odor I
- e —
5TTC [16 [P ]
- 18 R Firm to stiff, gray, Silty CLAY CL _
¢ ATD
c 16
_ 18 | Stream deposit -
_ | Firm to stiff, brown Silty CLAY Modified loess -
10 —
c l% Becoming stiff
1
— r —
- = —
c 16 Becoming tan to brown, medium plastic
- 18 _ -
- — —
] [~ Becoming hard -
20, . cL- —
C 16 Becoming medium to highly plastic
13 CH
— ’— o—
i | Stiff, tan to brown, highly plastic CLAY _]CH _
25 with trace silt Residual

WOODWARD-CLYDE CONSULTANTS

FIGURE NO._A-30



PROJECT NAME

BORING LOG

ORTHO CHEVRON

SHEET __2___oF__2
PROJECT NO.S$81-5

B DATE 2/19/81
owc-8 PROJECT LOCATION ST. LOUIS, MISSOURI RIG CME-750
LOGGED BY _Peter Barrett priLLep BY_G. Johanning WATER ENTERs_E! 516 ATD
SURFACE ELEVATION ___523 ELEVATION DATUM USC & GS
DEPTH SAMPLE SPECIAL NOTES AND
(25 _|TYPE | REC JRESST DESCRIPTION US-Cl FlELD OBSERVATIONS
¢ % P SAME: Stiff, tan-brown, highly plastic | CH
- - CLAY with trace silt -~
- r —
N B Bottom of Boring
27.5 ft
. L -
30__] | -
— - —
— s —

WOODWARD-CLYDE CONSULTANTS

FIGURE NO.A51



PROJECT NAME

BORING LOG

ORTHO CHEVRON

owc-9

PROJECT LOCATION
LOGGED BY Peter Barrett

ST. LOUIS, MISSOURI

SHEET __ | __oF___ 2
PROJECT No. _S81-5
oATE 7728/81
RIG CME-750

DRILLED BY__G. Johanning

WATER ENTERS El 529 ATD

SURFACE ELEVATION ___ 232 ELEVATION DATUM USC & GS E1 531 24 hrs AD
DEPTH SAMPLE SPECIAL NOTES AND
o JAeE [ ReC [RESeT DESCRIPTION US.Cl FlELD OBSERVATIONS
Stiff, gray silty Clay FILL with organics|FILL v
- 24 hrs AD -
C 9 P . .
18 Boring advanced with
- = - 6-inch diameter —
hollow stem auger,
C (10 [? Stiff, gray, low plastic Silty CLAY 71 oL fROWEr S\AJ%éraéeQé&eﬁ
- 18 = with organics - Stream deposit -
5 —
c 11 P Stiff, brown, low to medium plastic Modified loess
- 18 - Silty CLAY - -
= — —
B 7] T
10
C |16 | P ]
-~ 8 = - -
Very stiff, red-brown, highly plastic CLAY|CH ] Residual -*
15 —
C |1z | P —
- ~ - -
20 L ]
c 11 P Becoming brown, with black ferrous
18 deposits
- ! P - .
o p— — -4
25

WOODWARD-CLYDE CONSULTANTS

FIGURE NO._A23Z



PROJECT NAME

BORING LOG

ORTHO CHEVRON

owc-9

PROJECT LOCATION

ST. LOUIS, MISSOURT

SHEET __ 2 oF__ 2
PROJECT No. S81-5

DATE 1/28/81
RIG CME-750

LOGGED BY Peter Barrett

ORILLED BY G. Johanning

WATER ENTERS_E! 529 ATD

SURFACE ELEVATION __232 ELEVATION DATUM___USC & GS El 531 24 hrs AD
DEPTH SAMPLE SPECIAL NOTES AND
55 | IYPE [ REC [REsist DESCRIPTION U.S-Cl FIELD OBSERVATIONS
c |11 SAME: Very stiff, brown, highly plastic |CH
- 18 = CLAY with black ferrous deposits -
— d — —
. - - -
_ . Hard, gray-brown, CLAY with fine sand 4 CH- -
and shale fragments SH
30 — —
C |2
- 12 - - -
— — — —
35 C 3 Becoming orange-brown, without fine sand{ | ]
EY:] very shaley
= — = =
bo_ | - ] ]
- jases -1 w——
Auger refusal
L IMESTONE LS Bottom of Boring
- - . -
| 50
i WOODWARD-CLYDE CONSULTANTS FIGURE NO A-53




PROJECT NAME

BORING LOG

ORTHO CHEVRON

SHEET 1 oF__2
PROJECT No. $81-5

DATE 1/28/81
LOGGED By Peter Barrett  priLLep sy G. Johanning WATER ENTERsSE] 523 ATD
SURFACE ELEVATION ___528 ELEVATION DATUM __ USC & GS E1 523724 Hr AD
DEPTH SAMPLE SPECIAL NOTES AND
0 | TYPE | REC |RESIST DESCRIPTION US-Cl FiELD oBSERVATIONS
| lLoose, gravel and asphalt FLLL F | Boring advanced with
i . Stiff, brown, highly plastic clay FILL J4 1 | 6-inch diameter -
X " . L | holtow stem auger,
i C 10 P R Stiff, brown, highly plastic Clay FILL 1 Lower 5 ft 8-inch
18
with odor
C Gravel and asphalt
T 5 P Stiff, brown-gray, plastic Clay FILL €———ATD 7
5 18 ___ with brick and organics ] v 24 hr AD
C 10 P Stiff, gray, low plastic Silty CLAY 7 cL Stream deposit 7]
i 8 _ i B
¢ % P L Organically stained
10 . . .
z r 5 Stiff, brown, low to medium plastic - ]
15 Silty CLAY
- - = Modified loess -
(without odor)
= ~ =] =
= = — —
15 — —
o 16 P
- — - —
- - Becoming predominantly gray - -
20 ] .
C 14 P
- 1_8- f— — —
o= h- — —
Vo] = —_ -
25
WOODWARD-CLYDE CONSULTANTS

FIGURE NO.A-54%



PROJECT NAME

BORING LOG

ORTHO CHEVRON

owc-10

PROJECT LOCATION
LOGGED BY Peter Barrett

ST. LOUIS, MISSOURI

SHEET _ 2 __oF___ 2
PROJECT No. $81-5

DATE 1728781
RIG CME-750

DRILLED BY_G. Johanning

water ENTERSEl 523 ATD

SURFACE ELEVATION ___228 ELEVATION DATUM USC & GS E1 523 25 hrs AD
DEPTH SAMPLE SPECIAL NOTES AND
TYPE | REC |RESIST DESCRIPTION U.S.C. FIELO OBSERVATIONS
51 ¢l | p SAME: Stiff, gray with brown, medium cL
- 18 plastic Silty CLAY - -
Stitf, brown and purple, medium plastic | CL-{ Residual
- Silty CLAY with shale fragments and -4 CH —
30 fine sand
t [6/8] P — ]
- - -
ﬂ — ——
Firm, multi-colored, highly plastic CH
3 T z CLAY with limestone and shale fragments— —
lﬂ 7 and trace silt
- 18 3 - —_
n LTMESTONE J LS Bottom of Boring _]
36.8 ft
b | — —
4 - -

WOODWARD-CLYDE CONSULTANTS

FIGURE NO.A=2>



PROJECT NAME

BORING LOG

ORTHO CHEVRON

SHEET __1__oOF __2
PROJECT No.581-5

DATE 1/27/81
owc-11 PROJECT LOCATION ST. Louls, M'SSOUR'_ RIG CME-750
LoGGED BY _Peter Barrett pgy gppy_G. Johanning WATER ENTERs_20>:2 ATV
SURFACE ELEVATION ___524 ELEVATION DATUM___USC & GS E1 514 24 hrs AD
DEPTH SAMPLE SPECIAL NOTES AND
—— | TYPE | REC JRESIST ~ DESCRIPTION USC| flELD OBSERVATIONS
0 ASPiTaiT
Stiff, brown, silty Clay FIi] F with odor
C 4 B -1 | [Boring advanced with™
18 L p-inch diameter _
- -1 L |hollow stem auger,
Becoming firm to stiff, with organic zoneg| Lower 5 ft, 8-inch -
C 5 P
_ 18 | -
5
C [4/6(® — ]
r TS 5 Rubhle as'nhalf -
18 Stiff, gray, Silty CLAY CL } Stream deposit
C 13 P Stiff, brown, Silty CLAY with organics 7 Modified Loess B
. 18 _ Less odor (only _
just detectable)
10 . $_ 24 hrs AD __|
C 13 P
18
- - —
15 —_ —
C 14 P
- 18 - -
20— 13 | P ] )
ATD
18 D E—
- - -
25

WOODWARD-CLYDE CONSULTANTS

FIGURE NO.AZ56



PROJECT NAME

BORING LOG

ORTHO CHEVRON

owe-11

PROJECT LOCATION
LoGGep BY Peter Barrett priLLED BY G. Johanning

ST. LOUIS, MISSOURI

SHEET __ %2 oF___ 2
PROJECT No. S81-5
DATE 1727/81
RIG CME-750

WATER ENTERS 503.5 ATD

SURFACE ELEVATION ___ 524 ELEVATION DATUM____USC & GS El 514 24 hrs AD
DEPTH SAMPLE SPECIAL NOTES AND
55 | TYPE | REC JRESiT DESCRIPTION US.Cl FiELD OBSERVATIONS
c 12 P SAME: Stiff, brown, low-medium plastic, CL
15 Silty CLAY
N Becoming more plastic N . 7
Stiff, brown, highly plastic CLAY with CH | Residual
7 rock fragments and trace silt 7 7]
— - ——
30 C ) 5 Becoming gray and brown, very highly - -
5 plastic, weathered sandstone stringer
35 Auger refusal
S 0 f30/1! LIMESTONE LS Bottom of Boring
- 1 — 35.0 ft -
- —-1 ——
- - —
- - -
- - -
- - -—

WOODWARD-CLYDE CONSULTANTS

FIGURE NO._Az37 _



BORING LOG

SHEET __1 oF___2

PROJECT NAME ORTHO CHEVRON PROJECT No. _S81-5
DATE 2/20/81
owCc-12 PROJECT LOCATION ST. LOUIS, MISSOURI RIG CME-750
LOGGED BY W. Prosser DRILLED BY_G. Johanning WATER ENTERS_E! 503.5 ATD
SURFACE ELEVATION ___22 ELEVATION DATUM___ USC & GS EV 514 24 hrs AD
DEPTH SAMPLE SPECIAL NOTES AND
o JTYPE | REC JRESIST DESCRIPTION US.Cl FlELD OBSERVATIONS
— N3_inch asphalt _—~
i n Firm to stiff, brown and gray, silty J F | Boring advanced -
Clay FILL, with asphalt and concrete { with 6-inch diam-
_ | fragments 4L eter hollow stem  _]
L { auger, Lower 5 ft
- L - 8-inch -
- = - With odor -
5— — vt m——
) Stiff, gray, Silty CLAY cL R
- = - Stream deposit -
m — Stiff, brown, Silty CLAY with organics 7] Some odor =]
10__| | — 924 hr AD —
- - - Modified loess -
. B Becoming firm to stiff, and low to 7 .
medium plastic
15__ | — _
- — - -
d o i -
20__| | — —
4—— ATD
- . . . , .
Stiff to hard, multicolored, highly plastiq CH
- L~ CLAY with some silt and rock fragments — -
25

WOODWARD-CLYDE CONSULTANTS FIGURE NO. A-58



PROJECT NAME

BORING LOG

ORTHO CHEVRON

SHEET _2 __OF__2
PROJECT NO. S81-5

owc-12

PROJECT LOCATION

ST. LOUIS, MISSOURI

DATE 2/20/81
RIG CME-750

Locgep By W. Prosser

DRILLED BY_G. Johanning

WATER ENTERS__E] 503.5 ATD

SURFACE ELEVATION ___ 52" ELEVATION DATUM USC & GS El 514 24 hr AD
DEPTH SAMPLE SPECIAL NOTES ANOD
5 JTYPE [ REC JRESIST DESCRIPTION US-Cl FlELD OBSERVATIONS
SAME: Stiff, multicolored, highly CH
- plastic CLAY -
30_] —
Boring continued
- with NX core —
LIMESTONE: Light gray, slightly LS barrel, diamond
a weathered with horizontal bit and water -
and vertical clay seams Run #1
T NX 160 Start: 32.3'" -
CORE | 60 Stop: 37.3z
- Rec: 100 -
N
35 |5 DWR: 80%
Run #2
- 100% Start: 37.3¢ —
Stop: 40.3!
- Rec: 1002
“JRuN | 36 7]
_J#2 36 _
4o 100% —
Bottom of Boring
- = Lo.3 ft —
- —
- - :
45 | | _
- - -
- L -

WOODWARD-CLYDE

CONSULTANTS

FIGURE NO.A-33



PROJECT NAME

BORING LOG

ORTHO CHEVRON

owC-13

SURFACE ELEVATION

PROJECT LOCATION

ST. LOUIS, MISSOURI

LOGGED By Peter Barrett

516

ELEVATION DATUM

ORILLED By _G. Johanning

Usc & GS

sHEET __ ! oF___!
PROJECT No. _S81-5
DATE 2/5/81
RIG CME-750

waTER ENTERs E1 510 ATD

DEPTH

SAMPLE

c| SPECIAL NOTES AND

0 TYPE | REC |RESIST DESCRIPTION u.S. FIELD OBSERVATIONS
Firm to stiff, brown and gray silty F [Boring advanced with
. . Clay FILL I [6-inch diameter —
L f|hollow stem auger,
r g L | Lower 5 ft, 8-inch —
18 With odor
z Firm to stiff, gray, low plastic CLAY CL | Clay stained bright—
C %E with organics purple
5 — Stream deposit —
¢ ATD
o 8 Firm to stiff, brown to gray, low
- 18 | plastic, Silty CLAY with organics and -
iron stain
c 12 Modified loess
J Tg L
10
C 8
8 i -
- — -
15 —
o 18 Becoming more plastic Some odor
- 18 - -
- = -
20 —
C 15 Stiff, tan, highly plastic CLAY with CH Residual
_ 18 shale structure _
Bottom of Boring
- —~ 21.5 ft -
- e o
25

WOODWARD-CLYDE CONSULTANTS

FIGURE NO.A-60



PROJECT NAME

BORING LOG

ORTHO CHEVRON

SHEET __ 1 oF___]
PROJECT No. 581-5

owc-14

PROJECT LOCATION ST. LOUIS, MISSOURI

DATE

2/6/81

RIG CME-750

LOGGED BY Peter Barrett priLLep By G. Johanning

WATER ENTERs None

SURFACE ELEVATION ____212 ELEVATION DATUM USC & GS Detected ATD
DEPTH SAMPLE SPECIAL NOTES AND
0 |TYPE | REC JRESIST DESCRIPTION US.C.| FlELD OBSERVATIONS
Firm to stiff, brown, Clay FILL FILL|{Boring advanced
- with g-‘?ch diam-
¢ 10 F eter holTow stem
18 auger, Lower 5 ft
] B 7 8-inch =
| Stiff, brown, becoming gray at base, low CL | Some odor _
C 13 P plastic Silty CLAY with iron deposits Stream deposit
18
- r—- — —
2 C | 12] P ] ]
- 18 _ - -
Stiff, brown to tan, medium plastic _ Modified loess _
C 13 P Silty CLAY
N 18 _ _ _
10 — -
C 15 P Becoming more silty
- 18 n _ _
15 | -
C 13 P
- 18 - - -
- - - —
- — —-— —
|- Hard, tan-brown, highly plastic CLAY —~ CH |Residual -
20 T with shale fragments
c 12 P ] ]
— -m- - a— —
c |12] P 7 7
- ]—8- = — -
- - _ Bottom of Boring _
23.5 ft
25

WOODWARD-CLYDE CONSULTANTS

FIGURE NO._Az61 _



PROJECT NAME

BORING LOG

ORTHO CHEVRON

SHEET __| OF

PROJECT No. S81-5

OWC-15

SURFACE ELEVATION

PROJECT LOCATION
L?ﬁGED BY Peter Barrett DRILLED BY G. Johanning

ST. LOUIS, MISSOURI

DATE 2/6/81
RIG CME-750

ELEVATION DATUM USC & GS

water EnTErsE!l 500 ATD

DEPTH SAMPLE SPECIAL NOTES AND
0 TYPE | REC |RESIST DESCRIPTION U.S.C. FIELD OBSERVATIONS
Firm to stiff, brown, Silty CLAY CL |Boring advanced with
- - 6-inch diameter -
hollow stem auger;
- Lower 5 ft, 8-inch —
c 10 | P e ’
_ T8 _ Modified Loess 3
5 —_ —
C 13 1P
- 18 - -
— — —
10 _ _
C 13| P Becoming medium plastic
- 18 N _
i - .
ATD
- -
5 Stiff, brown, highly plastic CLAY CH ﬂ#
—_ —
C 17 | P
- 8 .
Hard, tan and gray, highly plastic CLAY Residual T
- with shale fragments — ~
2Q — ]
c 9 {|P
— Tg —
_ _ Bottom of Boring -
21.5 ft
- - —
25

WOODWARD-CLYDE CONSULTANTS

FIGURE NO,_A62



APPENDIX B

WELL PROFILES



Project

PIEZOMETER

ORTHO-CHEVRON

INSTALLATION REPORT

Piezometer No..__ OWC - 1
Location_ ST+ LOUIS, MISSOURI

Project No.
Method of Installation

auger

$81-5 {nstalled By

W.C.C.

Date 271 8-81 Time

Well screen and riser pipe were installed immediately after the

s were removed from the boring.

Drilling fluid was not required.

LOG OF BORING AND PIEZOMETER

PIEZOMETER

BORING Type of Piezometer PVC Observation Well
°
£a Description S | Ground Elev._ 51 . Top of Riser Elev. 243:7_
®c > (Protective Casing)
o < g Vented Cop
— 0 — F:rm FO Sg!::f, E[X;In’ IOW CL \%\W/» ‘\////\\//A\\)'//A A& 7 &
. - tic, t . .
plastic Y I --—J:——I.D. of Riser Pipe b
I | Type of Pipe PVC
] |
5 | +— Type of Backfill Around
L . l Riser Cement -
i i I } Bentonite Grout
i ] Ls ! \J, Top of Seal Elev._233-5 _
- 1 Lys2.2] Q \f—Type of Seal Material
—10 - Leel-5' k\ id Peltonite
~ h L5= 3' 0' L % \
]
s ] Le-12:5" 3 1\ %
i 1 Becoming medium plastic LV:S:Z tt N
p - L6=
_ - ]
15 L723 TN b= Top of Filter Elev. 230-5
Hard, - i i T Type of Filter Material___
i pabrom, Aoy plastic] TR
L ] \ l Size of Openings_0.02""
. 4
| o0 Le t Diameter of Piezometer
20 F . Ln
N 4 Becoming multi-colored, with I Tip
! { shaley sections
[ } +—Bottom of Piez. Elev._ 518
] Feini] 518
—25 : Bottom of Bonng Elev.
L——l—Dnometer of Boring 8"
Remarks Bottom of boring: 23'

Peter Barrett
WOODWARD —~ CLYDE CONSULTANTS

Inspected By




PIEZOMETER INSTALLATION REPORT

Piezometer No. owC - 2

Project ORTHO-CHEVRON Location_ ST- LOUIS, MISSOURI
Project No.___S81-5 Installed By __ W.C.C. Date 2-17618-81  Time
Method of Installation NX-size double tube core barrel used to core limestone. Clean water

added to cool core barrel. Water was not recirculated. Screen is 10 ft of hacksaw-
slotted PVC pipe. Screen and riser pipe were installed after core barrel was removed.

LOG OF BORING AND PIEZOMETER

PIEZOMETER
BORING Type of Piezometer PVC Observation Well
©
£& Description £ | Ground Elev._ 541 Top of Riser Elev. 542.3
SE & (Protective Casing)
& Vented Cap
. 0 4 Firm to stiff, brown, low to cL S S
medium plastic, Silty CLAY A A S >

o -

A

L | 1D, of Riser Pipe_1.5"
Type of Pipe PVC

-‘»-Type of Backfill Around
Riser_Cement -
I Bentonite Grout

L2

Hard, tan-brown, highly plastic{CH
—20 — CLAY with trace of silt

_ 1 Becoming multi-colored, shaley |CH

|
wd—-—Top of Seal Elev._486.0

Becoming gray with fine sand SH

i 1 L= 0: 8! Type of Seal Material
L0 — Lp=22 Peltonite
WL IMESTONE 5
| | SHALE: Calcareous, gray SH L 60. 3"
5=

71 Becoming purple Le=

7777777
L L _

"i_rs

Top of Filter Elev. 483.5

Type of Filter Material ___
. Washed River Sand

L { LIMESTONE: Massive, light gray,|LS
R J unweathered with 4' of quartz
Jat the top (with pyrite cube)

Size of Openings_0.02""
Diameter of Piezometer
Tip___1.5"

Bottom of Piez. Elev._471.5

Bottom of Boring Elev. 471.5

Froiid]
L——-I——Diometer of Boring 6''s 3"

H . 1
Remarks Bottom of boring: 69.5

Inspected By Peter Barrett

WOODWARD —~ CLYDE CONSULTANTS



PIEZOMETER

Project ORTHO-CHEVRON

INSTALLATION REPORT

Piezometer No.
Location

Project No.__S81-5

Method of Installation

Installed By

W.C.C.

Date

2-16-81

OWC - 3
ST. LOUIS, MISSOURI

Time

Well screen and riser pipe were installed immediately after augers

were removed from the borling.

Drilling fluid was not required.

LOG OF BORING AND PIEZOMETER
PIEZOMETER
BORING Type of Piezometer _PVC Observation Well
£& Description -é Ground Elev.__529 Top( of Riser Elev.. 232 ___ )
o e > —— (Protective Casing
= L L‘I Vented Cop
L. 0 j E;;? ;TLitlff, brown, Silty ALL TSRS s omomsomr——
i | 411D of Riser Pipe_4"
i Stiff, brown, low to medium CcL l | Type of Pipe _PVC
Totastic, sitty cLay G |
|10 — I Type of Backfill Around
i -l ‘ Riser Cement -
K i I } Bentonite Grout
i 7 21 ts | ~J~—Top of Seal Elev._2'3
I Hard, brown, highly plastic cH| b \ Q | Type of Sgul Material
—20 — L,=10 Peltonite
CLAY 2 —3|—
o3 -y . L3= §
B 1 Becoming light gray L4=22I L Ls L\ 53
- - L5=]7l \l
L. Lg-20" \1
30 o Stiff, purple, highly plastic |[CH| (,.35' 4N Y ——Top of Filter Elev, 516
] cLay B 210
- T . .
-i-—— ype of Filter Material ___
i 7 Washed River Sand
: - LIMESTONE: LS L +—Size of Openings_0:02""
10 Lg Diameter of Piezometer
a Tip AL
r. P
o -
] J : ottom of Piez. Etev. 494 _
— bt Bottom of Boring Elev. hok
L———‘—Diometer of Boring
H . 1
Remarks Bottom of boring: 35

Inspected By

Peter Barrett
WOODWARD — CLYDE CONSULTANTS




Project
Project No.

Method of Installation
were removed from the boring.

PIEZOMETER

ORTHO-CHEVRON

s81-5

Installed By

W.C.C.

INSTALLATION REPORT

Piezometer No. owe - 4
Location_T- LOUIS, MISSOURI
Date _2-17-81 Time

Well screen and riser pipe were installed immediately after augers

Drilling fluid was not required.

LOG OF BORING AND PIEZOMETER
PIEZOMETER
BORING Type of Piezometer _PVC Observation Well
£ 3 - 21.4
£= Description £ | Ground Elev.__519 Top of Riser Flev.__S '
SE > (Protective Casing)
If, Vented Cap
L o | Firm to stiff, brown, low ALL e TGS .
! plastic Clay FILL N AT IR N S
i || 4410, of Riser Pipe _4"
[ Istiff, brown, low to medium cL I | Type of Pipe__PVC
plastic, Silty CLAY G |
10 — l Type of Backfill Around
A ] cL | | Riser C?ment -
" | Becoming more plastic I l | Bentoni te Grout
CH
i 7 . Ls !\ \]' Top of Seal Elev._213-5
- A L= ]'91 § \f——Type of Seal Material
—20 — Hard, tan to brown, highly CH| Lp=_2:5 k\. i] Peltonite
5 { plastic CLAY with black iron Ls- 3! \q
i { stains 21! Ls
Lg= Ly
- 1 Becoming brown and purple L=l 1.0 \4
] L .20’ \1
6
1
—30 Lp-22:5 1T— —~—"Top of Filter Elev.210-5
i ] +—Type of Filter Material __
3 ' Washed River Sand
- . ]
| i Lo Size of Openings_g_‘_o_g_'_
| Lg Diometer of Piezometer
] Tip__ 4"
r—
I 1 Bottom of Piez. Elev._489.5
— L Bottom of Boring Elev. 489.5
L»——L—Diometer of Boring 8"
Remarks Bottom of boring: 29.5' (Auger Refusal)
Inspected By Peter Barrett
WOODWARD —~ CLYDE CONSULTANTS




PIEZOMETER INSTALLATION REPORT

Piezometer No. owe - 5
Project ORTHO-CHEVRON Location_ ST. LOUIS, MISSOURI
Project No.___S81-5 Installed By __ W.C.C. Date 2-5-81 Time

Method of Installation __Yell screen and riser pipe were installed immediately after augers
were removed from boring. Drilling fluid was not required.

LOG OF BORING AND PIEZOMETER
PIEZOMETER
BORING Type of Piezometer _PVC Observation Well
° .
£& Description £ | Ground Elev._ 515 Top of Riser Elev. 518.1
8 e = (Protective Casing)
2 & Vented Cap
L 0 { Stiff, brown, Clay FILL ALl —ssommymim PSS S
i T ‘ 41D of Riser Pipe _4"
- 1Stiff, gray, low plastic, CL f Pi PVC
3 JSilty CLAY | | Type of Pipe
5 | Becoming hard L2 |
10 — Becoming brown and gray, medium l TyPe of Bcocr:fll::A_round
L 4 plastic | | Riser <nen
i | l | Bentonite Grout
- > Ls l\ ~f=—Top of Seal Elev._506
- 4 Becoming light brown and gray, L= 2.5' \+—Type of Seal Materia!
.20 —{stiff, more silty CL | r,- 9 ﬁ Peltonite
I {Medium-highly plastic with I | -3 \I
i Jpurple shale fragments CH L4=13' . Q
L |Hard, yellow-brown, highly CH| 175" [
I Jplastic 10! \l
Lg= W \\1
30 L,28:5 ~}=—Top of Filter Elev.503
i 1 T—Type of Filter Material ___
- . Washed River Sand
: _ Size of Openingsw_
] Leg Diameter of Piezometer
(1]
| ] Tip
- N § Bottom of Piez. Elev,_490
— 5 Bottom of Boring Elev. 488.5
L»———-I——Diometer of Boring 8"
Remarks Bottom of boring: 26.2' (Auger Refusal)

Inspected By P. J. Knotts
WOODWARD ~ CLYDE COP_JSULTANTS




PIEZOMETER

ORTHO-CHEVRON

Project

Project No.__$81-5

Method of Installation

Instalied By

W.C.C.

INSTALLATION REPORT

Piezometer No.____OWC - 6
Location ST. LOUIS, MISSOURI
Date 2-2-81 Time

This boring caved prior to setting well screen.

Clean water was

pumped through drill stem to flush the boring.

The water was not recirculated.

Well

screen and riser pipe were installed immediately after the boring was flushed.

LOG OF BORING AND PIEZOMETER

PIEZOMETER

BORING Type of Piezometer PVC Observation Well
£& Description JE Ground Elev._ 223 Top of Riser Elev. 525.6
o e > (Protective Casing)
o 2l l!| \—Vented Cap
L 0 5;;: t:ai:;ff, brown CLAY Fill |ALL ST T [T RS <
i 7 g | 4}—1D. of Riser Pipe _4"'
i Firm to stiff, brown, low to CL | Type of Pipe PVC
i Tmedium plastic, Silty CLAY L l |
a8 4with rootholes and voids 2 | T f Backfill A d
10 — : % ype of Backfill Aroun
! Riser Cement -
i | | I Bentonite Grout
Becoming medium plastic N | 51
B 1 e S ~ -Q‘-—Top of Seal Elev._213
- T L= Q \+—Type of Seal Material
|20 —{ Stiff, brown, highly plastic CH Lo- 4 L\\ QJ Peltonite
i J CLAY with silt Lee 3! \{
.
i {Hard, vari-colored with shale L8 Ls E Q]
i Jand fine sand 9.6" 4
Lg=. 222 N
L o LG=] zl \1
-30 L,26:5" +— +=—Top of Filter Elev..5]6__
L . s . .
-'—— Type of Filter Material ____
- 1 1 Washed River Sand
I ] L Size of Openings_0.02"
] Le Diameter of Piezometer
i ] Tip b
- 1 Bottom of Piez. Elev._498
— 4« Bottom of Boring Elev. 496.5
L»—aJ———momemrofBoﬁng 8!
Remarks Bottom of boring: 26.2'

Inspected By

P. J. Knotts
WOODWARD — CLYDE CONSULTANTS




PIEZOMETER

ORTHO-CHEVRON

Piezometer No.
ST. LOUIS, MISSOURI

INSTALLATION REPORT

owec - 7

Location
Date 2-1 8-81

Project
Project No.

S81-5 W.C.C.

installed By Time

Well screen and riser pipe were installed immediately after the
Drilling fluid was not required.

Method of Installation
augers were removed from the boring.

LOG OF BORING AND PIEZOMETER
PIEZOMETER

BORING Type of Piezometer PVC Observation Well
] .
gt- Description 2 | Ground Elev. 523 Top(gf Riser ‘Elev.E5_25._-L)
L 5 T et T
- 0 5:i§kC?;3der and gravel FILL ALL SIS | RS &
] +-—1D. of Riser Pipe _4"
i Stiff, brown, low plastic, CL | Type of Pipe___PVC
" ]Silty CLAY L ; I
5 | <|-wType of Backfill Around
i | l Riser __Cement -
F:rm to Sgirf: g[zz’ lTow CL l I Bentonite Grout
§ Tplastic, Silty
s L [ 21.
Firm to stiff, brown, low CL 16 ® r\\-<T*—profSeolEmv_ji__é__
i Tplastic, Silty CLAY Lyj=—= ' Q Type of Seal Material
10 — Lp=1:5 L\‘ td Peltonite
- { Becoming stiff Lae_3
N ‘12,50 L3 N\
Eer
- - L5= b
L_]S —1 Becoming tan-brown, medium A P \ Top of Filter Elev. 518.5
qplastic

T—Type of Filter Material___
Washed River Sand

Becoming hard, medium-highly |

plastic CH L Size of Openings_0:02"

Diameter of Piezometer
Tip— 4"

Bottom of Piez. Etev,_506.0

';LBottom of Boring Elev. 506.0

Lo——-l—Diumefer of Boring 8"

Bottom of boring: 17.0'

Remarks

Peter Barrett
WOODWARD —~ CLYDE CONSULTANTS

Inspecied By




Project
Project No.

Method of Installation
flushed by pumping clean water through the drill stem.

PIEZOMETER

ORTHO-CHEVRON

INSTALLATION REPORT

Piezometer No. ___ OWC - 8
Location ST. LOUIS, MISSOURI

s81-5 Installed By

W.C.C.

This boring caved prior to setting well screen.

Date _2-19-81

The boring was

Time

The water was not recirculated.

Well screen and riser pipe were installed immediately after flushing the boring.

LOG OF BORING AND PIEZOMETER
PIEZOMETER
BORING Type ot Piezometer PVC Observation Well
i< Description 'é Ground Elev._ 523 Top( of Riser EIev..ﬂSJT
?c > =—— (Protective Casing
= & L‘| Vented Cap
| o | Black cinder and gravel FILL ALL | 1]
T with clay RONZ SN N7/ ISTSES
i St FF, brown, Jow plastic, Silt]CL - 1.D. of Riser Pipe _4""
B 1Si Ity CLAY Type of Pipe PVC
i TFirm-stiff, gray, low plastic, [CL L,
8 TSilty CLAY [ .
-10 -|{ Firm-stiff, brown, low plastic, FType of Backfill Around
s {Silty CLAY Riser_Cement -
Becoming stiff I Bentonite Grout
L 4 L .
Becoming tan-brown, medium CcL .Y s ~<j=—Top of Seal Elev..209-5
- Tplastic | L= 2 ] . Type of Seal Material
—20 — Becoming hard, medium-highty CH L2]3-5 Peltonite
i dplastic Ly 3!
r 1Stiff-hard, tan-brown, highly [CH LQJ]' . Le
_ 4plastic CLAY with trace of silt L520.6"
B . Le=d!
)
—30 Lr271-5 +=—Top of Filter Elev. _596.5
i ) '-I-—Type of Filter Material ____
i T 3 Washed River Sand
: _ L Size of Openings_0.02'"
L Lg Diameter of Piezometer
Tip b
- J Bottom of Piez. Elev._495.5
- -
— 55 :L Bottom of Boring Elev. 495.5
L———l——Diome’rer of Boring 8"
Remarks Bottom of boring: 27.5'

Peter Barrett
WOODWARD — CLYDE CONSULTANTS

Inspected By




PIEZOMETER

ORTHO-CHEVRON

INSTALLATION REPORT

Piezometer No.

owCe - 9

Project Location_ST. LOUIS, MISSOURI
Project No.___S81-5 Installed By __W.C.C. Date 2710-81 Time
Method of Installation __Well screen and riser pipe were installed immediately after augers
were removed from the boring. Drilling fluid was not required.
LOG OF BORING AND PIEZOMETER
PIEZOMETER
BORING Type of Piezometer _PVYC Observation Well
- 2 .
5 Description -E Ground Elev._ 532 Top( ;'f‘ozleszrt iE\:iv. (_:56_‘35_%2_)
£ =\
= > = 2 e, Vented Cop
0 - Stiff, gray, Silty Clay FILL ALL . ] |
with cinders and organics SO INVIN TR S S
| 5t|’F’FZ gray, Silty CLAY with cL J»—I——I.D. of Riser Pipe_L___
[ organies - Type of Pipe PVC
4Stiff, brown, low plastic, CL |
4Silty CLAY L2
[-]o - +—Type of Backfill Around
Riser Cement -
i IVery stiff, red-brown, highly |{CH ! Bentonite Grout
B {plastic CLAY ks \i Top of Seal Elev. 225:5 _
]
i i L= Z'ZI \+——Type of Seal Material
—20 —{Becoming brown with black iron Le= 6.5 :J Peltonite
s {deposits Lys 3! I \{
; 3
- b l_“-.z%'__s_l_ Ly Q
s - Lgl 4.2
R _ L __20! N
Hard, gray-brown, CLAY with CH 632.
["30 fine sand and shale fragments | | L= 1 Y~—Top of Filter Elev.22%:5 _
= - SH s T . .
T—, ype of Filter Material —__
i il Washed River Sand
8 {Becoming orange-brown, very ) .
i |shaley L +—Size of Openings_0.02"
10 _4 Le D:metezi?f Piezometer
B ] ip
I L IMESTONE LS
i : +—Bottom of Piez. Elev. 500
] . 500
—50 Bottom of Boring Elev.
L———-l——Diometer of Boring g
Remarks Bottom of boring: 44.0'

Inspected By

P. J. Knotts

WOODWARD — CLYDE CONSULTANTS



PIEZOMETER INSTALLATION REPORT

Piezometer No.__OWC - 10 -
Project ORTHO-CHEVRON L ocation ST TOUTS HISS0

Project No. S81-5 Installed By W.C.C. Date 2-13-81 Time

Well screen and riser pipe were installed immediately after the

Method of Installotion
augers were removed from the boring. Drilling fluid was not required.

LOG OF BORING AND PIEZOMETER -
PIEZOMETER
BORING Type of Piezometer _PVC Observation Wells
Fpe e 2 Ground Elev._ 528 Top of Riser Elev._230.1
[T Description E p(Protective Casing)
o _ : £ e \—Vented Cap
| o _| Stiff, brown-gray, highly F gl
plastic Clay FILL with organics 1 RN SN B S
[ 1and bricks C ‘ +|—1D. of Riser Pipe 4"
[ | Stiff, gray, low plastic, CcL | Type of Pipe___ PVC
Silty CLAY e |
10 | +—Type of Backfill Around
i ] Stiffz brovn, low to medium CL I Riser _Cement -
© Jplastic, Silty CLAY | l Bentonite Grout
- T Ls ~J \i Top of Seal Elev.L
. '
B 1 Becoming gray L=te5' Q \+———Type of Seal Material
-20 Lot K Q] Peltonite
- - L3=—L—I \
S 18! L3 }\ Q
La= =2 . L7
o - Ls:]l'o 5‘
i JStiff to firm, brown and purple| 15 & \l :
medium to low plastic, Silty Le=—= \1
|30 —{ CLAY with shale L,28 . Y~—Top of Filter Elev._518
C : '""ﬁél-——Type of Filter Material ___
- 1 Firm-soft, multi-colored, CH i Washed River Sand
| lhighly plastic CLAY with 1ime- ] 0.02"
| _ktone and shale fragments La : Size of Openings < ___
4o | LIMESTONE LS Le Diameter of Piezometer
i
| ] Tip
i ) ] Bottom of Piez, Elev._220
S :
— ! Bottom of Boring Elev._200
I—-———I—Diometer of Boring__8"
Remarks Bottom of boring: 28.0'

P. J. Knotts
WOODWARD ~ CLYDE CONSULTANTS

Inspected By




Project
Project

Method
were

PIEZOMETER

INSTALLATION REPORT

Piezometer No. owe - 11
ORTHO-CHEVRON Location_ ST: LOUIS, MISSOURI
No._S81-5 Installed By ¥-C-C- Date 2719781 time
of Installation Well screen and riser pipe were installed immediately after augers
removed from the boring. Drilling fluid was not required.

LOG OF BORING AND PIEZOMETER

PIEZOMETER
BORING Type of Piezometer _PVC Observation Well
L& Description é Ground Elev._ 524 Top of Riser Elev. 526.2
Se > r_x(Protective Casing)
El Vented Cap
|_ o _|Stiff, brown, Silty Clay FILL F i
| S SASTR [ (| RS N
i 1 . L L] - 1D. of Riser Pipe 4''
- 4{With rubble L | I Type of Pipe PVC
i -hLS:tiff, gray, low plastic, Silty|CL L2 { I
i LAY J{CL .
—10 —Stiff, brown, low plastic, l +—T'y:e ofczr:(e:zféll_Around
: 4Silty CLAY iser
F . } i Bentonite Grout
- . s 1o [j~—Top of Seal Elev. 511.0
S Lie N4—Type of Seal Material
| 20 — L4 3 Q Peltonite
I
= <1 L3= 3
r_ i L le \{
4:]9 8| LT
i Stiff to hard, brown, highly  |CH | “5\5; N
= 1plastic CLAY Le- \|
!
—30 L728 B Top of Filter Elev.5£8_'_0,_
i 1 T—Type of Filter Material ___
" B 1 Washed River Sand
i l Size of Openingsm_
L Le Diameter of Piezometer
. Tip__4"
- ) Bottom of Piez. Elev. 496
- - -
= : Bottom of Boring Elev 196
L—-—l——Diometer of Boring 8"
Remarks Bottom of boring: 28.0'

Inspected By

Peter Barrett
WOODWARD ~ CLYDE CONSULTANTS




Project

Project No.__S81-5 Installed By
Method of Installation

PIEZOMETER

ORTHO-CHEVRON

INSTALLATION REPORT

Piezometer_No. OwC -S(])z
Location_ ST+ LOUIS, MISSOURY

W.

C.C. Date _2-20-81 Time

NX-size double tube core barrel was used to core the limestone.

Clean water was used to cool the core barrel. The water was not recirculated. Well

screen and riser pipe were installed immediately after core barrel was removed from

the boring.

LOG OF BORING AND PIEZOMETER
PIEZOMETER
BORING Type of Piezometer _PVC Observation Well
£ - g 24 - 26.
&< Description E Ground Elev. 524 _ Top( F?:o'?:':gt iE\::v. (—:aLsi;Sg_T
o= L ] —Vented Cop
o _{Firm to stiff, brown and gray, (F |
N Silty Clay FILL | KA ANUSHSIRIS
C ] L | 4110 of Riser Pipe _1-5"
i 1 L } I Type of Pipe__ PVC
| - Stiff, brown, low plastic, cL L2 |
L 10 { Silty CLAY ' -I»——Type of Backfill Around
i ] l Riser _Cement -
. | Bentonite Grout
3 1 Becoming low to medium plastic l |
- 1 Ls !\ ~f=—Top of Seal Elev. 498.75
- 1 =20 Q \+—Type of Seal Material
20 — Lp=25-25 k\ :q Peltonite
[ ] Becoming medium plastic '—S'I—g:—— Ls Q \
! - Las L\ t]
- 1Stiff to hard, multi-colored, |[CH| ,32.25' \4
R {highly plastic CLAY with trace LGJOI \\1
of silt and rock fragments . 26!
30 L4025 1 DN~—Top of Filter Elev, 49575
: J LIMESTONE: Gray, weathered with|LS I T—Type of Filter Material __.
horizontal and vertical clay f i Washed River Sand
R e Ly L Size of Openings 002"
L0 — Ls I Diameter of Piezometer
N . 1]
F 1 h Tip 1.5
L |
- 1 { Bottom of Piez. Etev.483.75
| i :
50 k Bottom of Boring Elev483-75
Diameter of Boring 6''; 3"
Remarks Bottom of boring: 40.3'

Peter Barrett
WOODWARD — CLYDE CONSULTANTS

Inspected By




Project

PIEZOMETER

ORTHO-CHEVRON

INSTALLATION REPORT

Project No.
Method of Installation

s81-5 Installed By

W.C.C.

Piezometer No. owe - 13

Location_ST. LOUIS, MISSOURI

Date 275781 Time.

Well screen and riser pipe were installed immediately after the

augers were removed from the boring. Drilling fluid was not required.

LOG OF BORING AND PIEZOMETER
PIEZOMETER
BORING Type of Piezometer PVC Observation Well
©
£ Description 2 | Ground Elev.__L Top of Riser Elev. 518.8
a€ > q (Protective Casing)
Vented Cap
3 . LI
L. 0 _{Firm to sflff, brown and gray, |F SIS TSR S ES S S
i ﬁ]ow plastic Clay FILL | l 1D of Riser Pi Iy
L --—1L—. . of Riser Pipe_%
i 7 L } | Type of Pipe___PVC
r 4Firm to stiff, gray, low CL L2 I _
5 — plastic CLAY with organics I Type of %ockﬁll Around
I Riser ement -
i _Firm to stiff, brown, low CL i ‘ Bentonite Grout
I _plastfc, Silty CLAY with L I 511
organics . ] ﬁ-—-—Top of Seal Elev..2° " ____
- A =225 Q Type of Seal Material
10 — Lo=2' l\ sj Peltonite
[ ] bas I Ly § \,
- S AN
L L ]2:5 N
L - Le:l0’
. . ;
—15 — Becoming more plastic LAl5 11 |3~—Top of Filter Elev. 598
C ] e 4—Type of Filter Material _
[ 7 L 1 Washed River Sand
i ] L | : Size of Openings_2:92"
[ 20 Ls I; Diameter of Piezometer
Stiff_to hard, tan, highly CH ; Ti b
r {plastic, Shaley CLAY r P
[ 1 } Bottom of Piez. Etev.__ 436
=25 k L Bottom of Boring Etev. #94.5
L———l——Diometer of Boring__8"
Remarks Bottom of boring: 21.5'

Inspected By

P. J. Knotts
WOODWARD — CLYDE CONSULTANTS




PIEZOMETER INSTALLATION REPORT

Piezometer No. oWwe - 14
Project ORTHO- CHEVRON Location_ST- LOUIS, MISSOURI
Project No. _381°5 Installed By _W:C.C. Date_ 2681 Time

Method of Installation __Well screen and riser pipe were installed immediately after augers

were removed from the boring. Drilling fluid was not required.

LOG OF BORING AND PIEZOMETER
PIEZOMETER
BORING Type of Piezometer __PVC Observation Well
£, Descrition -é Ground Elev.__ 213 Top of Riser Elev. 215
o'c P = .K(Protective Casing)
o= _ L d Vented Cap
| o | Firm to stiff, brown clay FILL II’ SN SN S Sm l EN R SrS S
T 1 +—+—1D. of Riser Pipe _4"
[ 1 Type of Pipe____PVC
Stiff, brown-gray, low plastic,}CL
L {Silty CLAY L2
L 5 Type of Backfill Around
i | Riser Cement -
| - l Bentonite Grout
'1 Stiff to hard, brown-tan, low
- 4 to medium plastic, Silty CLAY Ls kf~—Top of Seal Elev. 507
i T L= 1.2} Type of Seal Material
—10 — Lp=_b Peltonite
- - L3= 3'
L}
A - Le-13 L
L Lg13.2"
- + Ls:lO'
L}
—15 Lp:23:3 Top of Filter Elev. 504
i ) 4—Type of Filter Material ___
i 1 Washed River Sand
i ] i ings_0.02"
- 4 Hard, tan-brown, highly plastic|CH sze of Openergs
20 | CLAY with shale fragments Le Diameter of Piezometer
| ] Tip___ 4"
- 1 Bottom of Piez. Elev,_491
-
|25 S bottom of Boring Elev. 489-5
I-—-l——Diomefer of Boring 8"
Remarks Bottom of boring: 23.5!

P. J. Knotts
WOODWARD — CLYDE CONSULTANTS

Inspected By




Project

PIEZOMETER

ORTHO-CHEVRON

INSTALLATION REPORT

Piezometer No.
ST. LOUIS, MISSOUR!

Location

Project No.
Method of Installation

S81-5

Installed By

W.C

owc - 15

-C. Dﬂte 2"6"8]

Time

Well screen and riser pipe were installed immediately after augers

were removed from the boring. Drilling fluid was not required.
LOG OF BORING AND PIEZOMETER
PIEZOMETER
BORING Type of Piezometer _ PVC Observation Well
£& Description -é Ground Elev. 514 Top of Riser Elev.ﬂi-_'f'_)_
RE > =—— (Protective Casing
= < L‘: Vented Cop
L 0 4 Firm to stiff, brown, low cL sz S
[ | plastic, Silty CLAY NI | ~ N
~ 1.D. of Riser Pipe _ %+
i 1 { | Type of Pipe PVC
| Lz | |
. 5 _] | 4—Type of Backfill Around
| | Riser __Cement -
i )
B .
L .J | | —Bentonite Grout
¥ . Ls | \i Top of Seal Elev._299
i T . L=1.8! \-f—Type of Seal Material
L-10 —{ Becoming more plastic Lo 5! tl Peltonite
3I
- - L3= \
L] Led2' \\\1
L . J11.8!
Ls \l
R LeatO'
15 Very stiff to hard, brown, CH| ~® 2150
[~ "2 7| medium to highly plastic CLAY Lyt —t=—Top of Filter Elev. 506
i _J T—Type of Filter Material ___
5 1 Washed River Sand
: Hard, tan-gray, highly plastic Size of Openings_o;(&
0 - CLAY with shale fragments Le Diameter of Piezometer
i i Tip "

Bottom of Piez. Elev,_49%4

492.5

I————-l——Diometer of Boring 8"

Bottom of Boring Elev.

Remarks

Bottom of boring: 21.5'

Inspected By

P. J. Knotts

WOODWARD — CLYDE CONSULTANTS
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Assumptions
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ENGINEERING INDEX SUMMARY TABLE
AND GRAIN SIZE CURVES



Page 1 of 1

TABLE »o-!
SUMMARY OF LABORATORY TEST DATA

ORTHO-CHEVRON
ST. LOUIS, MISSOURI

s81-5

PHYSICAL. PROPERTIES

COMPRESSIVE STRENGTH

VOLUME CHANGE

18d  * QILVONNNNI
QINIINOD - WNWIXYWN
JUNSSIUd TIIMS

% ‘18d | @ a3lva
—NNNI * 39NVHD 3INNT0A

8% ‘SSIYIS NOILval
-0SNOQ3¥d Q3ILVAILSI

$s%  'sS3NLS
N3Q¥NEY3A0 ONILSIX3

S3YNId
=Viva 39NVHD 3WNTO0A

% ‘aN3 - 1uViS
INIINOD NHILVM

1s31l 40 3dAl

TRIAXIAL

3unold
-viva "viXviyl

% ‘3umivs
1V NIvYls

% *‘1s31 40 QN3
1v IN3INOD N3ILVM

UNCONFINED

%% H19N3YILS
JAISSTHINOD

PROPERTIES

CLASSIFICATION

34Nn91d - viva
321S NIvyo

D~1

D-1

D-1

D-1

% ‘1NIINOD YH3ILVM
31dWYS  LIWIN

% ‘LININ 2l1Svid

20

20

19

23

% ‘LN aInodlt

L1

48

32

63

390 ‘1HOIIM LINN ANQ

% ‘AINIINOD YH3LVM
IVHNLIYN  3OVHIAV

24

25

27
26

TOBWNAS NOILYDIJISSVYID
q10S Q313NN

cL

CL

CL

CH

‘4 ‘HLd3IQ 3NdAWVS

1

15

25

HIGNNN lid 1S31 HO ONIMOA

0wWC-5

WOODWARD-CLYDE CONSULTANTS




US. STANDARD SIEVES

SIEVE ANALYSIS,

o 1H9IIM A8 H3NI4 LIN30¥3d o
o -4 .
© 8 R 8 3 ¢ 2 S o ow * c le-
) wn
> = Wilga
<« S ol
8|5, |£%
O v o — Db
i xZ|neh
— m z 20|28k
A o 2z]logs
F NE o083
> owlOoge
" =
£ 5T O0[wsisd |a
[ we
\ 4] |TL .SW YNELO >
i) 11/ 8 |5 sz|gzEv IS
pLe g o 2>lousk| 3
o @ HOE omma
o =-x _NWC -
£ | |8 -°|Q5u ]
/. L 4 - RUD &- -Ill
5 mﬁ (7} a2z <
) o < . a
3 ph 2 2 p |
P A x|© m o
4 L o|O o
- 5 sz
~ .
w
s ° 23
~ 3
¥ [ L Ll ~~ ——
« B - 2 2 32 %
i £
ul
2 T 2] LR o
* SMIHEE &
CH = e N S = e e  Sda= IIM..M L len -
W
wllv - - 4= ==t = — lIn.I.I.I.lllnl.lltlj,l..llllljl lIAAI_l m (o) m w
<L
A A RIRARRERR AR RS g | s 2 3
E < T
ml S = e s = = e o= et Se8s b—a = - -
® 0 m e W
o nl > > >
L L L - L L4 441l o) —m_ < [l < >
3 Zz -l | - <
* T = (5] qu O rl.u
o - - e b —_— — e e e e bd o} e o R R R R s L e ne o @ 2 > > .
« .= o e e 3 3 - X = =
o[ Q i - g =2 =2
%Vn - e i 4444114t 111+ .TIT.II_I..?.A..I.IIIIII 1+ 1+ [7,) m. (7, W
=z ] = )
= > = -
o <C (=] -
o o« £ w
(o] Y T m O o >
-
sty A A A R R L u
* 7]
i 4
8|z _
ol e~ ~ wn wn
I, — ~
< - gt 4 - J Sl Ny WS Qo Ty Iy Y . i S S G Iy ik ) D I QU S ..._L.Irl-ls fa)
»
wlo
: =< == 2
3-;-- T 1 o e o ons b s b din andl et m n i ol e b i d - - T T 1T m m G —-—\I
2! O
x| =
a| 1813
> @
. i | oy
w4+ 1+ M - 1 ++HH++-HE+t++HH++HA T+ FHIF T T 1
m (L]
a wi
L o i i B —+ 44 llgl..lllﬁnﬁl.l 4|-TILL| — - 1| 4+t 4+ 4+ m m
| glzlo « > O
Sk A bbb VL L P L P HS P &




APPENDIX E

EPA HAZARDOUS WASTE
ANALYS!S REPORT FORM



» WILSON LARORATORIES
0 ANALYTICAL & RESEARCH CHEMISTS & BIOLOGISTS

t A DIVISION OF WILSON & COMPANY, ENGINEERS & ARCHITECTS

528 NORTH NINTH + SALINA, KANSAS 67401 + LAB: (913) 825-7186 OFFICE: (913) 827-0433

LABORATORY REPORT

Waste Generator: Chevron Ortho Division
Location of Waste Generation:

Process Producing Waste:

Description of Waste:

Quantity of Waste Produced:
Average Monthly -
Maximum Monthly -

Annual -

Wastes produced but not covered by these tests: (If any other wastes are_known
to be produced by.the same process but are not being analyzed, they should
be described).

Parameter(s) being tested: EP (Extraction Procedure) Toxicity Test for Arsenic,
" Barium, Cadmium, Chromium, Lead, Mercury, Selenium, Silver, Toxaphene, Lindane,
Methoxychlor, 2,4-D, and 2,4,5-TP, as per ''Hazardous Waste Management System",
Federal Register, 45(98), May 19, 1980.

Samples were collected on Feb: 2k and 27, 1981 by Peter Barrett and Philip Knotts

of Woodward-Clyde Consultants, St. Louis, Missouri

Analysis portion of EP Toxicity Test was completed on 12 March 1981, according
to "Hazardous Waste Management System'", Federal Register, 45(98); 33127-33128,
May 19, 1980.

These wastes do not exhibit the characteristics of EP Toxicity as defined in and

tested according to "Hazardous Waste Management System', Federal Register,

45(98), May 19, 1980.

File No. 81-9521

Lab No. 8103-0184E, S$81-5 Dirt Pile; 8103-0213E, S81-5 B212 7 ft. 3-3,4
8103~0213E

S81-5 B212 3 ft. 1-3,b

Date: 13 March 1981
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GROUNDWATER CHEMISTRY RESULTS



s81-5
Page |

TABLE F-I
CHEMICAL ANALYSES

Observation Well: QWC - |
Sampled by:

Ortho Chevron Chemical Company Plant Woodward-Clyde Consultants

of €

Analyzed by Wilson Laboratories PS, PB, CH

Salina, Kansas Date Sampled: 2-26-8I
File No. 81-9521}

Date Received: 2-27-81 Time Sampled: 10:45

e ANALYSIC CONCENTRATION UNITS ANALYST EOOK/FPAGE
LAE NUMEBER?! £102~0779A4 SANFLL DESURINTION?! OWC-1
SPOCTAL INSTRUCTIONG: N TR B T
DATE SAMPLED 2/26/81 5 7
TIME SAMFLED 1045 /
ALKALINITY, TOTAL MG/Ls 45 CACD3 S A e e = =
' CALCIUMs EY ENTA TITRAIION 112 MG/L CJA 82 / 32
CHLORIDE 142 - —-MG/L — — LR — 108 435 -
FLUORIDE 0.215 MG/L CJA 25 /7 94
L IROMs TGTAL MG/L = - S
8 MAGNESIUr MG/L /
MANGANESE MG/L a0 o fopw o= g
NITRATE MG/L AS N /
ORTHOFHOSFHATE NDCD.0G) - MG/L AS—Few - — o RLB-——— 128 £~ 9—
FH 6,50 LKN 83 s 78
FOTASSTUM MG/L -/ = o
SILICON MG/L /
SONTUM MG/L a 5 of 5
' SFECIFIC CONLUCTANCE 1210 UMHOS /CM MJEB 124 7 11
SULFATE o = - N S e P S
TOTAL ORGEKIC CAREON 2.6 MG/L GMD 8% / 49
—-CONCLUSIGN~~LAL NUMEER: £102-07794
T
LAB NUMEERS §102-0779F SAMPLE DFSCRITFTIONS OWC- ) o ae oo
SFLCIAL INSTRUGCTIONS: FILTED 61.ASS FIRER
SOLDR TN 0.12 UG/L Ck 132/ 21
CHLORL.ANE - NI(1.,0) uG/L CJE 192 7
Ay4- T NLICG.26)  UG/L C.Ik 132 7 21
4vA-0DE NLLC.2Gs UG/ LAl o132 & 2
45 4-1007T HICG. 305 UG/L CJL 132 7 21
OLELTRLN ND(C.20)  UGSL CJE 132 7 21
ENLRIN NI(O.40)  UG/L EKS 172 /7 21
PIET TASH. OO NICOL.10) UG/, CJR 132 /7 21
MALGTHT S N[(2,0 uG/L CJE 132 7 23
SEVIW NAT &han . Hist2 R -Gk —--132 / 21
204,57 HDg 10 1), cun 132 7 22
TOXAFHENE HI(10.0)  UG/L CJE 132 7 21
I'Ck WOCI0.0) --4G/L o GB—— 132 < 21 -
~ LINDANE “0.26 uG/L CJE 132 7 23
METHOXYCHLOR NII<0.8) UG/t CJR 132 /.21
29 4-I 1.8 UG/L. CJR 132 7/ 21
MIREX N0, %) uG/L CJB- 132 / 21
CAFTAN ND(D.20)  UG/L CJIE 132/ 21
OIFOLATAN NI 20) NG/ - QIR —— 132 4 P
CHLOROLENZILATE NII(0.30)  UG/L CJR 132 7/ 21
GUTHION NE{100) UG/L - -CJE 132 /23
DTAZINON NI(0.5) UG/L CJIR 132 / 23
FARATHIONs METHYL NI(2,0) UG/L - C4E 132 / 23
FARATHION, ETHYL NICO,S) UG/l tJB 132 7 23
TRITHION NOT ANAL. UB/L - -— CdB—- 432721 -
FHOSDRIN (MEVINFHOS) NI(2,0) uG/L CJR 132 /7 23
-~CONCLUSION--L&E HUMBERS 8102-0777EF =
i
LAE NUMBER: 810z-0779C SAMFLE DESCRIFTIONS QWC—1 e ——
SPECIAL INSTRUCTIONS: FILTERED IN FIELD
“ARSENIC - 0,010 MG/L RTF 131 / 54
CALIMIUM 0,0005 MG /L. BYF 133-7 57-
COFFER 0.0027 MG/L ETF 131 / 56
~= ZINC —~ 0,05 - MG/L CLRTP- ——i%3—/ 53

~~CONCLUSION--LAR NUMEER: 8102-CG779C

* Groundwater samples for metals analysis were filtered (0.45 . membrane)

and acid preserved in the field.



_TABLE F-1
CHEMICAL ANALYSES

Observation Well:

OWC -1

Ortho Chevron Chemical Company Plant
Analyzed by Wilson Laboratories

oL s81-s .
. Page 2 of 2 ...

Sampled by -
Woodward-Clyde Consultants

PS, PB, CH
226 8l

Salina, Kansas Date Sampled.
File No. 81-9521 o
Date Received: 2-27-8l Time Sampled: IO 45
- ETAUDART -CUEMICAL WATER ANALYCIC..
DATES .13 MARCH 1901
LARGRATORY FTIC HD.: D1-9521. ..
. LAKORATORY HO.: R107-0779A :
— SEHPLE RECIIVED 27 FLDRUARY 1991 .
' LARORATORY. & - = o -
CATTONS CNALYCTS
AL CTUY CatD MG /1. 112,00 7
— TRIN : FE4D . NCSL . e 0.0
MAGHESTUM HE4D MG/L 42,70
HANTANEGE MNED MG 0.00. .. . -
FOTAESIUN K +1 MG /L 1.90 _
SODIUM NAEL . MG/L 45.00 C
ANICNS
FICARFONATE 'HCO3-1  MB/L 256,03
CARKONATE £OZ -2 MG/L W 0WOB .
CHLORIDE CL -1 MG/L 142.00
— - .. FLUORIDE CF 1 o MB/L e 0,20
HYDROXIDE OH -1 MG/L 0.00
— NITRATE NO3 -1 MG/L 11.52 . . e
FHOSFHATE FO4 -3 MG/L 0.00
SULFATE S04 -2 MG/L 140.00 . .. — . ...
SILICATE S104~4 - MG/L 0.03
sILICcA - : ST02 MG/L 20,46
TOTAL FREE CARLOM DICXIDE o2  MG/L 287.03 - -
EQUILIERIUM CAREON DIDXIRE Co2  MG/L 37.09
TOTAL LIGECLUED SOLILE  (CALC? o 5L 788.02 . —
TOTAL ALEALINITY A4S CACOT  MGAL 209,54
CCALCTUM ALKALTNITY - . .. . A3 CAZCI MIAL .. 200.9A ..
MACHEGTUM ALAL THITY Y p.00
SODTUN A ALINITY Y 2.00 .
TCTAL - AG 155,07
: ~5 230.00
N 17...-4..
LZoo A5 245.13 o e
vre MARIESS LR
- ATE LnLiEce TG
74“1 .
0:.’1. e ——— o ——
)u.(\\)
1210.00
et . 0.0172
CTRLENTS BY GOHCLITAATION ~0.92

* Groundwater samples for metals analyS|s were filtered (0. hS,(membrane)

and acid preserved in the field.

i



- - | s81-5
TABLE F-2 - _ , _Page__._l_of 2
'CHEMICAL ANALYSES : : S

Observation Well: - OWC - 3 o
Sampled by:

Ortho Chevron Chemical Company Plant : Woodward-Clyde Consultants
Analyzed by Wilson Laboratories PS, PB, CH _
Salina, Kansas Date Sampled: 2-26-8I
File No. 81-9521 _ ) 18
Date Recelved: 2-27-8l Time Sampled: 1E

Ly ANALYSIS COMCENTRATION UNITTS l 'hNnLYéT BODK/;;GE

LAL NUMBER: B102-07804 GANPLE DESCRIFTION: OWC~3
Si COTAL INSTRUCTIONSS NO PREF e e

LATE SAMMLED 2/246/81 : : /-
TIME SAMFLED : 1115 /
ALKALINiITYy TOTAL MG/Ly NS CACOZ . ./ . ..
CALCIUM, EY ELTA TITRATION 129 MG/L cJa T/ 32
CHLURILE 244 - - MG/ - s = e - —4 68 - 35— -
FLUORIDE G123 MG/L CJa 26/ 94
1RON, TOTAL MG/L /
MAGNESIUM S . HMB/L - - I U SURER S SN
MANGANESE MG/L : /
NITRATE . MG/L AS N P AT -
ORTHOPHOSFHATE ND(0,05) MG/L AS F ELD 128 /7 9
FPH 4,55 - . LKN 83- v/ 78
POTASSIUM MG/L /
SILICON . . e - MG/L - - L L £ e
sSonIuUM MG/L. /
v SPECIFIC CONDUCTANCE - 1590 UMHOS/CHM -- ) - MJIBR .- 124 /7 134
ry SULFATE MG/L / .
TOTAL ORGANIC CARBON - 2.5 MG/L - - - GMD - BS -/--69
! -~-CONCLUSION=-LAE NUMEERS 8102-0780A
LAB NUMEER?: 8102-0780F SAMFLE DESCRIFTION! OWC-3
SPECIAL INSTRUCTIONS! FILTER GLASS FIRER
ALDRIN : - - - ND(Oe12)- - B - - -~ e CJR——-132/ 2.
CHLORDANE NIi(1.0) us/L CJR 132 / 21
4,4-0DD NI{0.20) ue/L cB - 132/ 21
ot 4,4-DDE NII(0,20) uG/L . : CJR 132 7 21
4,4-DDT ND(0.30) UG/L CJB - 132 7 21
DIELDRIN ND(0,20) UG/L : CJB 132 7 21 -
ENDRIN NI(0,40) UG/L . - BKE —.132-/ 21
HEFTACIHLOR HD(0,10) uG/L CJR 132-/ 21 -
MALATIHION NII(2.0) UG/L . CJR 132 7 23
SEVIN NOT ANAL. UG/L CJB 132 /7 21
D9 8y5-T . - 0,1 uG/L CJh 132 7 22
TOXAFHENE ND(10.0) ° UG/L : cJr © 1327 21
PCB ND(10.0) uG/sL cJp . 132 , 21
~LINDANE ~1.07 uG/L ) 132 7 21
HETHOXYCHLCR ND(0.8) us/L ’ CJE 132 / 21
2,4-D . ND(1,0) uUG/sL : CJB 132 7 21
HIREX NDO(O,.5) UG/L C.R 132 7 23
CAFTARN ) HDCO.20) us/L . CJR 132 /7 21
DIFOLATAN NI¢20) - UBSL - - - - CJk --— 132 /- 21
CHLOROEENZILATE ND(¢0.30) UG/L - CJR 132/ M
GUTHION NIIC100) UG/L. (W) 132 7/ 23
-~ DIAZINON —1.7" UGsL - - o -CJB - 132 423 -
FARATHION, METHYL ND(2,0) UG/L cJr 132 /7 23
FARATHION, ETHYL ND(O,.5) uG/L - CJR 132/ 23
TRITHION NOT a&NAL. UG/L C CJE 132 7 21
PHOSDRIN (MCVINFIOG) NI(Z2.0) uG/sL - : -CJR 132 /- 23
~-~CONCLUSION--LAD HUSIER! 8102--07E0E ’ . :
LAE NUMEER! 8102-278CC SAMFLE DESCRIFTION: DWC-3 :
SFLCIAL INSTRUCTIONS: FTLTERED TN FIELD e s
- ARSENIC 0,024 — - MBAL- - - - - e oo — BTF —13 A —54 -
CADMIUM 0.,0006 MG/L ETF 131 7 57
COFFER 0.0069 - MB/L . - RTF - 131 / 56
ZINC 0.04 MG/L . BTF

131 7/ S3

~=CONCLUSICN--LAK NUMEER: B102-0780C ) : -

* Groundwater samples for metals analysis were filtered (0.45 4 membrane)
and acid preserved in the field.



TABLE F-2
CHEMICAL ANALYSES

OWC - 3

Observation Well:

Ortho Chevron Chemical Company Plant
Analyzed by Wilson Laboratories
Salina, Kansas
File No. 81-9521
Date Received:

2-27-8I

RALYSIS

STANUARD CHIMICAL WATLR

DATE: 13 MARCH 1781

ND.: 819521
6102-07304A

FILc
NO. ¢

LARDEATORY
LARORATORT

-~ SAMPLE RECEIVED. 27 TLRIUARY 1907

CATIONS
CALTIUM Cn+2 MG/L

- 1ION Fed2 MG/L
MAGHESTUM Mo+l MG/L
P GARESE Hdrd MG/l
FOTAS5TIUM K +1 MG/L
SOUIUM A+l MG/L
ANIONS
EICAREONATE HCO3-1  MG/L
CAREQNATE Co03 -2 MG/L -
CHLORIDE CL -1 MG/L

—eme = — - - FHLUQRIDE -F- -1 MG/L. — B
HYLROXILE OH -1 MG/L
NITRATE NO3 -1 MG/L
FPHOSFHATE F04 -3 MG/L
SULFATE 804 -2 MG/L
SILICATE S§I104-4 MG/L
SILICA sloz2
TOTAL FREE CARDON LIOXIDE coz
EQUILIERIUM CARECN D1OXIDE coz2
TOTAL DISSOLVED SOL1InS  (CALD)
TOTAL ALKALINITY AT CACLZ
CARLOTUNM ALKALINITY A3 DACDS
MAGNZSIUM ALKALINITY A CACO032
SODIUM ALKRALINITY AS  CaCOZ
TOTAL HARDHEESS 45 CACO2
CnlCiul HARDNLSS AS  CaACOZ
EAGESTUN HHARDNESS AS  CACO3
hOis DARBGINATE hAniiCBs AL CACDZ
L OIUn i SARIONS T NARDHELS
DaORCSIUN RS- Lanldid Ve HARLIESS
Il THOOWITS
EQGUILIBRIUG I'h (7S i ULIITS
STALLLLITY INDEX ) LiITS
LaToimi I INDEX : UnNive
TUvl LT URE LouRCES  F LVIEIT

[P Rot s HAR e ipig o |

CONLULTIVITY» MLLLLLLE
Co.C STELERSTH (MOLAR)
I0n LALANCE ARSI (IIRCENT)

L
o\
oy

MG/L
MG/L
MC/L
MG/L
M3/L
HoLL
L
Ho/L
MG/L
MC/L
MG/L

MO/L

HG/L

nosL

s81-5
Page 2 of 2

Sampled by:
Woodward-Clyde Consultants
PS, PB, CH
Date Sampled: 2-26-8|

1:15

Time Sampled:

LABORATORY . -
ANALYSIS

129.00
-0.085 —
38,00
0.24
0.90
?0.00 - -

198,45
0.06
284.00
NEREE o DRI, B T
0.00
7.97
0.00
115.00
0,03
34,24
160,73 -
16.06
855,42 - -
129.94
106 +94 -
0.00
0.00
478,15
222.50
196,18
348,21
192,54
136.18
Gl
T.37
3.18
~0.,82.
£3,00
5920.00 R
G.C193

1.2

* Groundwater samples for metals analysis were filtered (0.45. membrane)

and acid preserved in the field.



s81-5
TABLE F-3 Page | of
CHEMI1CAL ANALYSES

Observation Well: OWC = 4
Sampled by:

Ortho Chevron Chemical Company Plant Woodward-Clyde Consultants

Analyzed by Wilson Laboratories PS, PB, CH

Salina, Kansas Date Sampled: 2-24-8|

File No. 81-9521

Date Received: 2-26-8l Time Sampled: 16:00
ANALYSIS CONCENTRATION UNITS ANALYGT BOOK/FAGE

LAE NUMBER: 8102-0.%%A SAMPLE DESCRIFTION: OWC-4 CHEVRON
SPECIAL INSTRUCTIONS: FILTER GLASS FIRER

DATE SAMFLED 2/724/81

/
TIME SAMPLED 146300 : /
ALDRIN NIN<0,12) UG/L CJr 132 » 21
CHLORTANE NO(1,0) UG/L - CIp - 132 /7 21
454--DOD ND¢O.20) uG/L CJR 132 7 21
4y4-DLE NDCO.20) - UG/L -~ - GJB — 1324 21
4+4-DDT NII(0,30) UG/L CJB 132 v 21
DIELTRIN NI<0.20) uGsL . CJE 132.7/ 21—
. ENDRIN NI1(0.40) UG/L EBKS 132 /7 21
“HEFTACHLOR 1.76 UG/L CJR —---132 /- 21
MALATHION NI(2.0) uG/L CJE 132 /7 23
SEVIN NOT -ANAL. -UG/L - - - == Ol — —132 - 24
T 2r4y5-T 1,9 UG/L CJR 132 s 22
TOXAFHENE NDC(10.0) uG/L CJR 132 v 21
FCR ND(10.0) UG/L CJB 132 7 21
S LINDANE 1.25 UG/L -- CJR 132 ./ 21
METHOXYCHLOR ND(O.8) UG/L CJF 132 7 21
~2r4-D 47 - . -AB/L-- - -LJB - —132 A21.
TMIREX 3.07 uG/L [oN}:] 132 7 21
CAFTAN NDC0,20) UG/L - CJR 132 v 21
. DIFOLATAN NDI(20) uG/L CJR 132 7 21
CHLDRORENZILATE NTI(0.30) UG/L CJB 132 / 21
GUTHION ND(100) uG/L CJk 132 7 23
DIAZTINON 1.6 He/7L CUB --— 132 23
FARATHIONs METHYL NIN¢2,0) uG/L C.JE 132 /7 23
PARATHION, ETHYL ND(O.5) UG/L CJE 132 v 23
TETITHION NOT ANAL. UG/L CJR 132 /7 21
FHOSIRTN (MEVINISS) NII(R.0) UG/L CJR 132 /7 23
- CONCLUSION--LAL NUMZERD 83102--0499A
LAER NUMRERS 8102-0/%9E SAMFLE DESCRIFTION: OWC-4 CHEVRON
SI'UCTAL INSTRUCTIONSS FILTERED IN FIELD
ARSENIC HU(0.001Y  MG/L-— BIF—---431 /-850
CADMIUM 0.0021 MG/L. RCK 130 7 196
COFFER 0.0023 UG- -RCR -- 130 /. 200
ZINC 0,048 MG/L RCR 130 /7 197
~=CONCLUSICH - -LAR NUMKER: 8102-0499F
LAL NUML.ORS 8102-0679C SAMPLE DESCRTFTION: QWC-4 GHOVRON
SFCCIAL TNSTRUCTIONS: NO FPREF
t ALKALINITY, TOTAL 110 MG/Ly AS CACO3 BLD 47 /7 91
CAl CIU¥, BY EDTe TITRATION 183 MG/L CJA 82 / 32
CHLORIDE 540 MG/L BLD 108 /7 3%
FLUORIDE 0.11 MG/L-- - —--CJA— 25~ /-94-
IRON, TOTAL 0.17 MG/L RCR 130 7/ 186
MAGNESTUM 44 MG/L RCR 130 /7 19¢
MANGANESE 0.31 MG/L RCR 130 / 18¢
NITRATE 2.8 MG/L- AS N CJA 109 / 32
ORTHOFHOSFHATE 0.05 MG/L AS P ELD 128 7 9
FH 5,20 - .- - KN --B3 -/ 74
FOTASSIUM 2.5 MG/L RCR 130 / 18¢&
SILICON 14 MG/L RCR 130 / 19C
S0nTUM 170 MG/L RCR 130 / 18BE
SFECIFIC CONDUCTANCE 2480 UMHOS/CM MJE 124 / 10
SULFATE 75 MG/L RLD 9SS 7/ 37
TOTAL ORGANIC CARRON 5.7 MG/L GHI 85 7/ &9

--CONCLUSION--LAE NUMERERS: 8102-0699C

* Groundwater samples for metals analysis were filtered (0.45 4 membrane)
and acid preserved in the field.



TABLE F-3
CHEMICAL ANALYSES

4

Observation Well: (QWC -
Ortho Chevron Chemical Company Plant
Analyzed by Wilson Laboratories
Salina, Kansas

File No. 81-9521
Date Received:

2-26-8lI

STANDARL CHOMICAL WATER ANALYSIS

Sampled by:

s81-5
Page 2 of 2

Woodward-Clyde Consultants
PS, PB, CH
Date Sampled: 2-24-8lI
Time Sampled: 16:00

- LATE: 13 MARCH 1981 . __
SLABORATORY FILE-NO.: 819521 . _
LAEORATORY NO.$ 8102-0499C
—SAMMLE RECEIVED 24 FCERUALY 19831
e = LARDRATORY — — —
CATIONS ANALYSIS
CALCIUM catz MG/L 123,00
IRON e bl MOl — e e g = 0,17 e
HACHESIUM MG+2 HO/L 44,00
MANGANESE MNi2 #G/L < BN, W0 & E
FOTASSIUM K 41 HG/L 2.50
S300IUN NAt1 MBAL - — o - — o 170400 e
ANIONS
EICAREONATE HCO3-1 MG/L 134,19
CAREONATE CO3 -2 - WBAL- e e o FoPY§ e
CHLORIDE CL ~1 HMG/L 540,00
FLUORIDE -~ = F - =1 Mo/ —— - S— 0414
HYDROXIDE OH -1 MG/L 0.00
NITRATE NO3 -1 MO/L - . .- - o 12,40 oo o spamamess -
FHOSFHATE FO4 -3  MG/L 0,15
SULFATE 504 -2 MG/ - - - 7500 — S
SILICATE S104-4 MG/L 0.01
SILICA S102 MG/L 29.96
TOTAL FREE CARRON DIOXIDE - .-  C02. MG/L - 437459 ey
EQUILIERIUM CARLON LIDXIDE co2  MG/L 16,33
TOTAL DISSOLVED SOLINS (CALC)Y - MBAL va-s 1189 bR« xo
TOTAL ALKALINITY AS CACO3 MG/L 109.93
CALCIUNM ALKALINITY AS  LADOT --MG/L— 109,93
MAGHESTUM ALKALINITY AS  CACOZ  MG/L 0.00
SGDIUM ALKALINITY 45 CACD3I  MG/L 0.00
TOTAL HARDNESS A4S CACO3  MG/L 637,56
CAL.CIUM HARLNESS A5  CACOZ NMG/L 457.50 -
HAGNESTUN HERDNESS AS CACD3  MG/L 180.84
NON- CARLONATE HARLNISS 45 - CACGS  HG/L e S
CALTLIUN HON-CALLONATL H.LINESS MG /L. 347,57
LASNESIUM NON-CARLOUATD DARDGNISS MC/L 10¢ .84
FH FH URITS 5.90
CQUILIERIUK PH (55 i OUNITS .28
STARILITY INDEX I'H UNITS £.66
SATURATION INDEX 4y LNITE SR £ e
TEWPTLRATURE DEGRECS  TAMBENHEIT 6%.80
CONDUCTIVITYs HERSLICT HiCRTINICS/CTH 2480,00
IGHIC STRENGTH (ML_AiD 0.0249
IGN BALANCL ERARdn FERCEHTY EY CORCLET aTION 2.5 =

* Groundwater samples for metals analysis were

and acid preserved

in the field.

filtered (0.45, membrane)



s81-5
TABLE F-4 Page | of 2
CHEMICAL ANALYSES

Observation Well: OWC o i__
Sampled by:

Woodward-Clyde Consultants
PS, PB, CH

Ortho Chevron Chemical Company Plant
Analyzed by Wilson Laboratories

Salina, Kansas Date Sampled: 2-25-8|

File No. 81-9521

Date Received: 2-27-8lI Time Sampled: 14:00

. ANGLYSIS CONCENTRATION UNITS ANALYST BOOK/PAGE
LAE NUMBER! 2102-07614 SANFLE DESCRIFTION? OWC-5- S ——
SFEC1AL INSTRUCTIONS: NO FREP
LATE SHMPLED 2/25/81 /
TIME SAMFLED 1400 - o— .- : e IR
ALNALINTTYy TOTA_ MG/L+ #S CACOZ /
CALCIUM, BY ELTA TITRATION 134 HG/L CJa - .82 /32
CHLOTITE a6 MG/L BLD 108 / 35
FLUORILE 0.135 MG/L CJA 75 /94
1RON, TOTAL MG /L ’
WALIISTUR - - MG/ - - —f———
MANGANEST MG/L /
NITRATE NI(D.1)  HG/L 45 N cJa . 109 / 32
ORTHOFHOSFHATE 0.30 MG/L AS P FLI 128 / 9
"H é.40 LKN - 82 ~/ 78-
FOTASSIUN MG /L ’
SILICON : HEL - S S—
sSoniun MG/L /
SFECIFIC CONDUCTANCE 1450 UMHOS 7CH MJE 124 7 11
SULFATE HG/L- D
TOTAL ORGANIC CAREON 9,5 MG/L oHD B85/ 49
~~CONCLUSION--LAK NUMLCR: $190-0781A :
LAB NUMBER! 8102-0781F SGaniLE DESCRIFTION! OWC-G S
STLCIAL INSTRUCTIONS: FILTEF GLASS FIBER

LATE SAMPLED 2/25/81 ’
TIME SAMFLED 1400 = & -/
ALDRIN NIN(O.12)  UB/L CJE 132 / 21
CHLGHEANE NDCL.O0)  UBZL. - - — —CJB--——132 421
4y4-D0LD NLI(0.20) UG/L CJR 132 7 21
4¢4-DIE NIO,20)  UG/L CJB 132 ¢ 21
4y 4-D0T NI(0.30)  UB/L CJE 132 7 21
DIELDKIN NI(0.20) UG/ -CuR 132 /- 21
ENDRIN NL:G.40)  UG/L BKS 132 7 21
HENTACHLLOR ND(D.10) -UG/L LB —I2—-24-
MALATHION ND(2.0) uG/L /
SEVIN NOT ANAL. UG/L CoE 132 / 21
2/4y5-T NICO.1)  UB/L CJB 132 / 22
TOXAFHENE NI(IG.0Y  UG/L cJr 132 / 21
FCB HI1C,0)  UB/L CJE 132 7 21
L INDANE 0.29 uG/L CJB - 132~/ 21
AETHOXYCHLOR NIO.8)  UB/L CJE 132 / 21
2+4-0 HD{1,0) uG/L. cJn 132 7 21
HIREY, WG 3T) uG/L CJE 122 7 21
CHETON ND(0.20) uG/sL CJl 132 7 21
DIFOLATAN RIC2C) uG/L. C.IR 132 7 21
CHLOKCLIRZILATE NS 00D UeA. Cdls- —~-132-+ 21
BUTHION MEC1D0) uGsL Cun 132 / 23
L1AZINON HECO.5)  UB/L CJB 132 7 23
FARATHION, HETHYL 3.8 uG/L CJE 132 / 23
FARATHIONs CTHYL NI(O.S)  UG/L CJR 132 / 23
TRITHION NOT ANAL. UG/L COR 132 7 21
FHISLRIN (MEVINFHOS) Wi2.0) UG/ . .CJB-- 132 /.23

~~CONCLUSGION~ - LB NUMLECR: =2302-C781F
LAB NUMEBER: 8102-0781C SAMILE DESCRIFPTION! OWC-5
SPECIAL INSTRUCTIONG: FILTEREN IN-FIFLD et

ARSENIC 0.003 HG/L KTE - 4131 / 54
CADMIUM 0.0010 MG/L RTF 131 7 57
COrFER 0.012 UG/L. BTF 131 /7 56

ZINC 0.07 MG/L BTF 131 7/
~=-CONCLUSION~--LAR NUMBER? £1(G2-0781C - - :

o3

% Groundwater samples for metals analysis were filtered (0.45, membrane)
and acid preserved in the field.



s81-5

TABLE F-4 Page 2 of 2
CHEMICAL ANALYSES

Observation Well: OWC = 5

Sampled by:

Ortho Chevron Chemical Company Plant Woodward-Clyde Consultants
Analyzed by Wilson Laboratories PS, PB, CH

Salina, Kansas Date Sampled: 2-25-8Il
File No. 81-9521 —

Date Received: 2-27-8l Time Sampled: 14:00

STANDARD CHOMICAL WATCR ANALYZIS

DATC: 13 MARCH 1901

LALORATORY FILD NO.$ 81 92321-
LALORATORY NDO.! 8102-0781A
- -CAMPLE RECCEIVED 27 FLBERULRY 19201

= LARORATORY. e = mx—
CATIONS ANALYSIS
CALCIUM Cht2 MG/L 134.00
= IRCN g2 MG/L - - - S o JPG5 W =
MAGNESTUM Hot+2 MG/L 36,70
MARGANIGE Nt 2 MG/L 4.50 —
FOTASSTIUM It NG/L 2.20
SADIUM hadl MG/L 82.00 . St ==
HNIONS
BEICAKRONATE HCO3-1 MG/L 424.82
CARKONATE €03 -z MG/ 0,11 S pa——
CHLORIDE CL -1 MG/L 46.00
— FLUCRIDE - ¥ -1- MG/L o . Y Y 1 e —
HYLROXIDE OH -1 MG/L 0.00
NITRATE NO3 -1 MG/L 0.00 - —
FHUSFHATE FC4 -3 MG/L 0.92
SULFATE S04 -2 MG/L ?5.00 o
SILICATE $5104-4 MG/L 0.02
SILICA SI02 MG/L 38.52
TOTAL FREE CAREON DIOXIDE co2 MG/L 605,20 : SR
EQUILIBRIUM CAREON LIOXIDE coz2 MG/L 122,72
TOTAL LISSCOLVED JC0LIng  (CaALl) MG/L 850,05 S
TCTAL ALKRALINITY AS  CACO3  MG/L 349,94
- CALCTUM ALKALINITY AS  CAHZD3  MG/L - 335.00 o e
MAGHESIUM ALKNALINITY AS CnCO3 HG/L 14.94
SOLIUM ALKALINITY AS  CACO3  MG/L 0.00
TOTAL HALLNESS NS CACOZ  MG/L 485,28
CALCILM HARDNESS AS  CACO3 MG/L 333.00
SACHESTIUNM HARDNESES AS  CeCO3 MG/L 150.81
RON-CHRLBLINTE foagea) S  CACO3  MG/L 135.33 5z _ e
CAL.CIUM Wi TE HALDNEZS MG /1. 0,00
Lot DSTUR RS- CrRISHLTE NARLLELZS MC/L 135.89
FH e UNITS 6o ad
EQUILIZRIUG i (FL.00 FH O OUNITE 6.92
CTALILITY INDEX PHOUNITS 7.43
EATURATION TNHLLX FilouUnNITS 0052 o pome e =&
TENI ERATURE LICGKEES TVHLENNEIT 58,00
CINDULTIVITY» LIALGLZL HICKOHHOS/CM 14Z0.00
IGHIC STRINGTH (RmboARk) 0.0179
TON LALANCT ERRIG WPIRCENT: ALTIVITY COONCCTED 4.61

* Groundwater samples for metals analysis were filtered (0.45, membrane)
and acid preserved in the field.



TABLE _F-5
CHEMICAL ANALYSES

oW - ©

Observation Well:

Ortho Chevron Chemical Company Plant
Analyzed by Wilson Laboratories
Salina, Kansas
File No. 81-9521
Date Received:

ol ANALYSTS
LAE MUMBER? 8102-0700hA

2-26-81 .

CONCENTRATION UNITS
SOMPLED DNESCRIFTTONS

s81-5
Page | of 2

Sampled by:
Woodward-Clyde Consultants
PS, PB, CH

Date Sampled: 2-24-8]|

Time Sampled: 15:10

ANALYST BOOK/FAGE

QWC-6 CHEURON

SPECTAL INGTRUCTIONSS IILTER C! 455 FIECK

DATE S4aM. LED 2,/24/81
TIME SMMPLED 5110
ALK 6.94
CHLORDANE NIN1.0)
4,4-L0n 2.53
4. a4-LDE NL{0.20)
.7 Ay A-TIIT 6,96
LTELDRIN 3.89
ENL:RIN NDV(D . 40)
HEFTACHLOR 4,52
MALATHION NDN2,0)
SEVIN NOT ANAL .
294,5-T HI(O. 1)
TOXAFHENE NDC10,0) -
FCE 1600
L IND&NE 43,2
METHOXYCHLOR ND(O.8)
2+4-1 1.1
MIREX NINO.S)
CAFTAN ND(O. 20)
DIFOLATAN NDN(20)
CHLOROBRENZILATE NI(D . 30)
GUTHIDN ND(100)
DIAZINON 27,3
FARATHION, METHYL 2,2
FARATHTON, ETHYL 0.8 =
TRITHION NOT ANAL.
PHOSDRIN (MEVINFHOS) 2.3

-~CONCLUSION--LAE MUMRER: G102-0700A

LAk NUMBCRS 8102-0700K

SAMIE DESCRIFTION:
SIECIAL INZTRUCTIONS:

ARGENTC 0,006
CADIMIUM 0.0021
carroi 0.0018
ZINC 0.039

~=CONCLUCSION- - LAE NUMLI 133 B102-0700K

LAR NUNMPLRS L:€2-6700C

ALKALINITYy TOTAL 140
CALCIUM, EY ENTA TITRATION 107
CHLORIDE 116
FLUORIDE 0,195
IRON, TDTAL 0.26
MAGNESIUM 26
MANGANESE 3,00
NITRATE 0.9
ORTHOFHGSFHATE 0.05
FH 6,20
’ FOTASSIUM 1.4
SILICON 16
SODIUM 33
SFECIFIC CONDUCTANCE - 1060
SULFATE 145
TOTAL ORGANIC CARERONM 4,4

~~CONCLUSION~-LAE NUMBLR: £102-0700C

SAMFLE LESORIFTION! OWC~6 CHOVRDN -
SFLCIAL INSTRUCTIONSS NO FREF

/
/
ug/L (o) { 132 / 21
UG/L CJE 132 / 21
ug/sL - CJB--- 132 7 21-
UG/L CJR 132 s 21
UG/L cJn 132 7 21
ug/L. ~CJR - 132221 -
uG/L RKS 132 /7 21
us/L CJE 132 4 21
uG/L CJE 132 7 23
UG/L SCJB - - 132 / 2t
uG/L CUEK 132 /7 22
UG/L — - —C4B—- 132421
UG/L CJr 132 / 21
uG/L CJB — 132 » 21
uG/L CJH 132 7 21
UG/L CJR 132 7 21-
UG/L CJR 132 7 21
UGsL = == CJdB- —-432-4 2%
UG/L CJR 132 7 21
uG/L CJE 132 7 21
UG/L CJE 132 / 23
UG/L CJR - 132 / 233
UG/L cJR 132 /7 23
UGAL ~—CJB-~—A132—/- 23—
UG/L CJE 132 /7 21
UG/L CJBR - 132.7 23
OWC-& CHEVRON
FILTCREL IN FIELD
MO/ RYC - 131 / S50
MG/L RCR 130 7 196
ML/L SRER - --430 7/ -200
MG/L RCF: 130 / 192
MG/Ly AS CACO3 BLD 47 7/ 91
MG/L S ~-CJA---- 82 ./ 32
MG/L BLD 108 7/ 35
MG/L CJa 25 7/ 94
MG/L RCR 130 / 186
MG /L RCR 130 / 190
MG/L RCR 130 7 184
MG/l AS N -CdA - - 109.7 32.
MG/L AS ELD 128 7 9
LKN 83 7/ 76
MG/L RCR 130 / 188
MG/L. RCR - -—130 -/ 199
MG/L RCR 130 / 188
-UMHOS /CM - - - - —MWJIB ——124-/ 10—
MG/L BLD 95 / 37
MG/L GMD 85 7 49

* Groundwater samples for metals analysis were filtered (0.45. membrane)

and acid preserved in the field.



TABLE F-5
CHEMICAL ANALYSES

6

OWC - S
Ortho Chevron Chemical Company Plant
Analyzed by Wilson Laboratories
Salina, Kansas
File No. 81-9521
Date Received:

Observation Well:

2-26-8I

BTANDARD -CHEMICAL- WATER-ANALYEIE

DATE: 13 MARCH 1981 Coe =
LAEORATORY FILE -NO.: -81-9G21- -
LARORATORY NO.: B8102-0700C

- SAMPLEE-RECEIVED 246 FRENUARY—LP281—

s81-5
Page 2 of 2

Sampled by:
Woodward-Clyde Consultants
PS, PB, CH
Date Sampled: 2-24-8|

15:10

Time Sampled:

— - st - LA}{ORATORY_- P ——

CATIONS ANALYSIS
CALCIUM CAt2 MG/L 107.00
IRON FE42 - -M6A —- ——— — 0.24
HAGNESIUM MG+2 MG/L 26,00
MANGANESE VN2 MGAL -~ SR S 3Y 7 SN ——
FOTASSIUM K +1 MG/L 1.40
SONIUM NA+1 - MBAL - o 33,06—
ANIONS
EICAREONATE HCO3-1 MG/L 170.76
CARBONATE £O03 -2 MG/L—- R, 7 SH0
CHLORILE CL -1 MG/L 116.00

- FLUGRIDE— -—--— -- F - —1---MGA 0,19
HYDROXIDE OH -1 MG/L 0.00
NITRATE- - NO3 —1 MBAL - — - - ———— = 39—
FHOSFHATE FO4 -3 MG/L 0,15
SULFATE - S04 -2 - MG/ e — o - 145,00 — — -
SILICATE SI04-4 MG/L 0.01
SILICA ST02 MG/L 34,24
TOTAL FREE CAREON DIOXIDE---—— -~  £02— MGB/L - - 373+bb ——— —
EQUILIERIUM CAREON DIOXIDE co2  MG/L 146.18
TOTAL DISSOLVED SOLIDS {(CALL)— — ——-- MG/ ----438,43. —
TOTAL ALKALINITY AS CACO3 MG/L 139,95
CalLCIiuM ALKALINITY — —————AG CAGO3-—— MG/ 139495
MAGNESTIUM ALKALINITY AS CACO3 MG/L 0.00
SGLIUN ALKALINITY AG - CAGOZ  HG/ 04005 e
TOTAL HARDHNESS AS  CACO3  MG/L 373,90
CALCIUM HARDNESS - a8  CACOZ MG/ 267,50 ———
HAGHZCIUM NARLNDSS AS CACOZ  MG/L 106.84
NOM-CARBONATE HARLGNESS - —— - AG - GAGRI G4 — . - 233,95
CALCIUM NON-CARLOUATE HARDINESS MGL 127,55
MAGNESIUM NOH-CARDORATE HARDNCSS - MBI 10480 e e
FH FH UNITS £.2
EGUILSERIUN FH (FHS) S PHUNITE o e TOAL. e
STARILITY INDEX r'H o UNITS 8.40
SATURATION InDEX e PR UNITS 1020
TEMFERATURE LEGROCS  FAHRECHMEIT 68,00
CONDUCTIVITY, HOASURED - MICROMHOS/GM-- — . - 1042400 . .
TONIC STRENGTH (MOLAR) 0.0144
10N EALANCE ZRAOR (FERCENTI- BY. CONCEMTRATION — —~0,5% o o

* Groundwater samples for metals analysis were filtered (0.45_, membrane)

and acid preserved in the field.



TABLE F-6
CHEMICAL ANALYSES

-

Observation Well:

OWC -

Sampled by:

Ortho Chevron Chemical Company Plant
Analyzed by Wilson Laboratories
Salina, Kansas

File No. 81-9521
2-26-8l

Date Received:

5 J ANCLYSIS CONCENTRATION UNITS

Woodward-C
PS, PB, CH

Date Sampled:

Time Sampled:

s81-5

Page | of 2

lyde Consultants
2-24-8|
13:45

ANALYST ROOK/FAGC

LAI NUMECR! 8102-0701A SAMFLE DESCRIFTION: OWC-7 CHEVRON
! SFECTAL INSTRUCTIONS: FILTER GLASS FIRER
L}
DATE SAMFLED 2/24/81 - /
TIMC SAMFLED 13145 /
ALLRTN 63.3 UG/L LJB - 132 /.21
CHLO™TIANE N[C1,0) uG/L CJR 132 /7 21
4y4- 1D NIICO .26 UG/ CJR 132 / 21
4:4-0DE ND(0,20) UG/L CJE 132 /7 21
4.4-107 ND(O, 300 UG/L CJR 132 / 21
DIELDRT? NI, 20) UG/L CJE 132 / 21
ENDRTN N0, 40) UG/L - IKS.. 132 v 21
HET TACHLOR ND(O. 10) UG/L CJB 132 7 21
MALATHION 100 us/L cJr 32/ 23
SEVIN NOT &L, uGsL CJE 132 7 21
2,4,5-T 0.2 uG/L CJE 132 7 22
TOXAFHENE ND(10.07 UG/L CJE 132 / 21
"CE ND(10.0) = UG/L - OJR-— 132 / 21
LINDANE 1880 UG/L CJR 132 7 21
METHOXYCHLOR NI O.8) UG/L CJE 132 7 21
2,4-1 206 — - UBA - — - —LIB——132 £-21 -
HIFEX NI(0.5) UG/L CJE 132 s 21
CAPTAN ND(O.20) UG/L CJK 132 ./ 21-
DIFOLLTAN NII(20) UG/L CJE 132 /7 21
CHLONORENZ ILATE NII(0.30) uG/L CJIE 132/ 2%
GUTHION NI(100) UG/L CJR 132 /7 23
DIAZIRON 427 - H6/L e CIF ——132 £ 23
, FPARATHION, METHYL 6.1 uG/L CJR 132 /7 23
FARATHION, ETHYL 12,9 UG/L —CJR --132 / 23~
TRITHION NOT ANAL. UG/L CJE 132 7 21
FHOSDRIN (MEVINFHOS) 7.9 UG/L - CJB 132~ 23-
--COMCLUSION--LAE NUMBER: £102-0701A
LAR NUMRER: 8102-0701F SAMFLE DESCRIFTION: OWC-7 CHCVRON
SFECIAL INSTRUCTIONS: FILTERED IN FIELD = . S
ARSENIC 0413 - MG/~ - e Bt 3 1 50—
CADMIUM 0.012 MG/L RCR 130 / 194
CORFER 0.096 MG/L = RCR~-— -130— 198
. ZINC 0.36 MG/L RCR 130 / 192
~-CONCLUSION--LAL NUMRER: 8102-0701K e =
LB NURETIRE 8100 7040 OAMFLE DESCRIFTION: OWC-7 CHEVRON -
SFECIAL INSTRUCTIONS: NO FREF
ALRALINITY, TOTAL 320 MG/Ls AS CACO3 BLIt 47 /9
CACCTUM. DY LITA TITRATION 139 ~MG/L = Lot - BR—o B2 -
CHLITIDE 296 MG/L LLIt 108 / 35
0.245 MG./L CJa 25 £ 94
0.69 MG/L KCR 130 / 186
58 HG/L RCR - 130/ 190
MiGo ISE 14 MG/L RCR 130 / 186
NITRATE HO(O. 1) MG/L AS N— - - - - L —— 109~ 32—
CRTHZTHOSTHATE 0.15 MG/L AS F RLT 128 /7 9
FH 4£.30 LKN 83 / 78
FOTASSIUM 5.5 MG/L - —RCR———130-/-188
SILICOM 11 MG/L RCK 130 7/ 190
SOLIUM 114 MG/L RCR 130 / 488
CFPECIFIC CONDUCTANCE 1060 UMHOS/CM MJE 124 7/ 10
SULFATE 220 MG/L BLD - - 95 /-37
TOTAL ORGANIC CARKON 93 GMD 85 7/ &%

MG/L
-~CONCLUSION--LAE NUMRER: -

£102-0701C

* Groundwater samples for metals analysis were filtered (0.45, membrane)

and acid preserved in the field.



TABLE F-6
CHEMICAL ANALYSES
Observation Well: QWC - 7

Ortho Chevron Chemical Company Plant
Analyzed by Wilson Laboratories

Salina, Kansas
File No. 81-9521

$81-5
Page 2 of 2

Sampled by:
Woodward-Clyde Consultants
PS, PB, CH

Date Sampled: 2-24-8|

Date Received:

2-26-8|

- BTANDARKR GHEMICAL- WATIR-ANALYGIS

Time Sampled: 13:45

-DATES. 13 MARCH 1901 .o
- LARORATORY—FILE-ND,: 81:9521
LARORATORY NO.$ 8102-0701C
—BAMFLL ROCCIUCD 26 FUERUARY 1981
“Sam— . 2 o LALDRATORY . —
CATIONS “NALYSIS
CALCIUN CAt2 MG/L 139.00
IRON - : FL42 — MG o 04D
MAGNESIUM MG42 MG/L 58,00
MANGANESE N2 - MBA = 14200 — RS
FOTASSIUM K41 MG /L 5.50
SODIUM NA+L - MBA = —- ——m e = 114500
ANIONS
EICAREONATE HCO3-1 MG/L 390,26
CAREONATE o3 -2 MG/L- S . Qe
CHLORIDE CL -1 MG/L 296,00
FLUORIDE F oo o=1—#G/k . 0424
HYLROXIDE OH -1 MG/L 0.00
NITRATE NO3 -1 -MG/L- 0400 e
FHOSFHATE FO4 -3 MG/L 0.46
SULFATE 504 -2 MG/L- - 22060 —— —
SILICATE SI04-4 MG/L 0.01
SILICA SI02 MG/L 23,54
TOTAL FREE CAREON DIOXIDE- - €02 - MG/~  -737.78- — - - — —-
EQUILIERIUM CAREON DIOXIDE CD2  MG/L 99.91
TOTAL DISSOLVED SOLIDS (CALGI- -- ——---- MG/L-- 1255.48— .
TOTAL ALKALINITY A5  CACO3  MG/L 319,96
CALCIUM ALKALINITY - - AB—LACDZ- MO - T19.94
MAGNESIUM ALKALINITY AS CACO3 MG/L 0.00
SODTUM ALKALINITY AS  CACOZ  MG/L 0.00..
TOTAL HARDNESS AS CACO3Z MG/L 585,36
CALZTUM HARDNLSS - AS --.CACOZ  HB/L - 247.50- =
MAGHISTUM HARDNESS AS  CACOZ MG/L 238,38
NON- CARGONATE HARDMESS —- AS  CAGD3I— HGA — —26540. — — .
CALCIUM MO CAREINATE HARTNESS MG/L 27.54
MACTSIUY NON-CARLONATE HARIINES MG/L 238.38 -
FH FH UNITS 6,30
COUILILRIUM T (FUS) - PHOUNIT .96
STAIILITY IHREX I'H U“lTa 7.61
GATURATION INDEX e FHMTTS 0.4
IZHCEr ATURE DOGRELS  FAMRENICIT 40,00
CONPUCTIVITY, MEASURED HICROMIDT /N 10L0.00 -
TONIT STTENGTL (HOLAR) 0.0268
ION BALANCE ERROR (PERCENT) BY CONCENTRATION -5.49 —

* Groundwater samples for metals analysis were
and acid preserved in the field.

filtered (0.45, membrane)



TABLE F-7
CHEMICAL ANALYSES

8

OWC -

Ortho Chevron Chemical Company Plant
Analyzed by Wilson Laboratories
Salina, Kansas
File No. 81-9521
Date Received:

Observation Well:

2-26-8l

ANALYSIS CONCENTRATION UNITS

LAE NUMEER: 8102-07024 SAMFLE DESCRIFTION: OWC-8 CHEVRON

S81-5
Page | of 2

Sampled by:
Woodward-Clyde Consultants

PS, PB, CH
Date Sampled: 2-24-8|

Time Sampled: 13:10

ANALYST BOOK/FPAGE

SFECIAL INSTRUCTIONS: FILTER GLASS FIBER

DATE SAMPLED 2/24/81

/

TIME SAMFLED 13:10 - _—e e e - o A
ALDRIN 4.59 UG/L CJE 132 7 21
CHLORDANE -ND(1.,0) - UG/L <o -CJR-- —132 + 21

g 4,4-0IID ND(O.20) UG/L o) ] 132 7 21
494-DOE - ND{0,203 - -UGA — - G dB——1d2—/—21
4y 4~-DDT NLi(0.,30) uG/L CJB 132 7 23
DIELDRIN 1.45 UG/L CJR 132 /.21

Hoal] ENDRIN NII(0.40) uG/sL BKS 132 7 21
HEFTACHLOR NI(0.10) uG/L CJB- - 132 7 21
MALATHION NII(2.0) UG/L CJR 132 7 23
SEVIN NOT ANAL. UG/L - -CJB—-—132 7 21
294,57 9.7 UG/L CJk 132 7 22
TOXAFHENE NI1(10.0) uG/L CJ4B 132 s 21
FCE N[(10,0) uGsL CJe 132 7 21
LINDANE 1684 UG/L -CJB 132 7/ 21
METHOXYCHLOR NI[}(0.8) UG/L CJE 132 7 21
2v4-01 87.6 uG/L - 6JB ——132-4 21-
MIREX ND(O.5) uG/L CJB 132 7 21
CAFTAN NII(0.20) uG/L CJR 132 7 21
DIFOLATAN ND(20) UG/L CJu 132 7 21
CHL.OROBOCNZILATE ND(0.30) UG/L CJE 132 7 23
GUTHION NDI(100) uG/L CJr 132 7 23
DNIAZINON 37.8 UGrL - ——=CJB—132- /.- 23~
FARATHINONy METHYL 1.6 UG/L CJB 132 7 23

' FARATHIONy ETHYL 2.9 UG/L cJn 132 » 23
TRITHION NOT ANAL.---UG/L — — ——=LJB-— 132-4-21
FPHOSDRIN (MEVINFHOS) NIN(2.,0) UG/sL. CJB 132 /7 23
--—CONCLUSION--LAER NUMEBER: 8102-07024A -
LAB NUMBER: 8102-0702B SAMFLE-DESCRIFTION: OWC=-8 CHEVRON — -« i .

SFECIAL INSTRUCTIONS: FILTERED IN FIELD

A _ . - . . . —_ e e - P

1. ARSENIC 0.005 MG/L BTF 131 /7 51
CADRMIUM 0.0010 MG/L = i - RCR - 130 /- 196
COFPER 0.0028 MG/L RCR 130 / 200
ZINC Q40359 —— —-MGA-- — ——  ——— —— RCR—330/192
—~CONCLUSION~--LABR NUMEER: 8102-0702R

( LATt NUMBER: 8102-0702C GSAMPLE DESCRIFTION: OWC-8 CHEVRON

SFECIAL INSTRUCTIONS! -NO FPREF- —_—- —_—— —

ALKALINITY» TOTAL - 360 MG/Ls AS CACO3 BLD 47 /- 91

Vot CALCIUMy» EBY EDTA TITRATION 146 MG/L cJa g2 v/ 32
CHLORIDE 120 MG/L BLI 108 /7 -35
FLUORIDE 0.21 MG/L cJa 25 7/ 94
IRONs TOTAL 0,21 —— -MG/L -RCR ——130.+ -1864
MAGNESTUM 26 MG/L RCR 130 /7 190
MANGANESE 0.18 MG/L RCR . 130./ 186
NITRATE 0.2 MG/l AS N Caa 109 7 32
ORTHOFHOSIMHATE ND{0.03) MG/L AS T ELD 128-/ 9
FH 6.60 LKRN 82 / 76
FOTASSIUM 2.0 MG/L --—RER- ~——1I0 188
SILICON 14 MG/L RCR 130 7 190
SODIUM Sa MG/L ROCR 130 /- 188
SFECIFIC CONIUCTANCE 1350 UMHOS/CM M.E 124 7/ 10
SULFATE ?5 MG/L BLD 95 s 37
TOTAL ORGANIC CARERON 7.5 MG/L GMI 85 / &9
~=CONCLUCION-- LAL NUMBER: 3102-07020 — - — - — e B S

* Groundwater samples for metals analysis were filtered (0.45 . membrane)

and acid preserved in the field.



TABLE F-7
CHEMICAL ANALYSES

WC - 8

Ortho Chevron Chemical Company Plan
Analyzed by Wilson Laboratories
Salina, Kansas
File No. 81-952]
Date Received:

Observation Well:

2-26-8I

t

= STANDART CHEMICAL-WATER -ANALYSIS

BATES- 13 MARCH 1901 — -

LAEORATORY FILE
LABORATORY NO. ¢

NO.:- B1=9521.
8102-0702C

s81-5
Page 2 of 2

Sampled by:
Woodward-Clyde Consultants

PS, PB, CH
Date Sampled: 2-24-8| -
Time Sampled: 13:10

— BANFLE - RECEIVED 24 FLDNUALY. 10014
- -1 ABORATBRY—-

CATIONS ANALYSIS
CALCIUM CHE2 MG/L 146,00
IRON 42— 64 —o— —— — DRl
MAGHESIUM HG+2 MG/L 26.00
MAONGANESE MiN+2 MG/L - e - o T N - SO
FOTASSIUM K +1 MG/L 3.00
SOOIUM NA+1 S MG/ — i = 4,00 e
ANIONS
BICAREONATE HCO3-1 MG/L 438.87
CHREONATE €03 -2 MG6/L —- - ——— Bl — e ——
CHLORIDE cL -1 MG/L 120,00
FLUORIDE s e e MG — — e — ——0e 21
HYDROXIDE OH -1 MG/L 0.00
NITRATE NO3Z -~-1- MG/L = R o P L
FHOSFHATE F0O4 -3 MG/L 0.00
SULFATE 504 -2--MG/L — PG —
SILICATE S104-4 MG/L 0,03
SILICA SI02 MG/L 29.96
TOTAL FREE CAREON DIOXILE ———- 02 - MGA-—- - 392490 —— ——
EQUILIERIUM CAREON DNIOXILDE coz MG/L 141,34
TOTAL DISSOLVED SOLIDS- <CALEY —  —————MGAL— —207+3F3———mm— —nx
TOTAL ALKALINITY A5 CACO3 MG/L 359.24
CALCIUM ALKALINITY — £#E- TACDS —MGAL E5E~54
MHASONESTUM ALKNALINITY AS CACD3 MG/L 0.00
SONTUM ALKALINITY AG CAGDZ -MGA - - 000 —
TCTAL HARTINESS AS  CACO3 MG/L 471,21
CALCTUM HARDNESS AR LACOS - N6/AL- - - Z&65.00 - — SSU——
MAGHTSTUM HARDNESS A5 CACOZ  MC/L 1046.86
NON-CARFSHNATE HARINESS - — AR - DA0385 - H6A4A — 138,22
CouLIl RON-CaREOATT A RLVISS MG/L 5.06
MACKNTOIUN NON-CANTINATI UARUNLSS . HMZ/L 104.86 .0 .
i Pt UKITS 6,60
EQATLTIRRIUN FH O(THSEY S OURITS L£e87. . S e R
STADILITY INDEX T UI'ITS 7.13
CATURATION THLD? T AUNITS—— . - 0,27
TEMIMERSTURE LIZGrIEs FOMLINAEIT 48.00
CORDUCTIVITYy HEATURID HIiGRGSE/EY — o0 - 335000 — .
TorIC THGTH (MOLARY 00,0179
IGH BPALGNUE EFROR (FErCERT) BY ZCONTIKRTRATION.. B 1 —

* Groundwater samples for metals analysis were

and acid preserved in the field.

filtered (0.45, membrane)



TABLE F-8 s81-5
r=9o . Page of
CHEMICAL ANALYSES ge _| of 2

Observation Well: (WC - 9

Sampled by:
Ortho Chevron Chemical Company Plant Woodward-Clyde Consultants
Analyzed by Wilson Laboratories PS, PB, CH

Salina, Kansas Date Sampled: -26-
File No. 81-952] 4 2-26-8l

Date Received: 2-27-8I| Time Sampled: 10:10

.o ANALYSIS CONCENTRATION UNITS ANALYST ROON/FAGE
i - -

LAR NUMEER: 8102-0782A SAMFLE DESCRIFTiON: OWC-9 s e =
SFPECIAL INSTRUCTIONS! ND FREFP

LATE SAMFLELD 2/26/781 /

i TIME SAMFLED - 1045 - —_—- S -
ALKALINITY, TOTAL MG/Ls AS CACO3 /
CALCTIUM» BY EDTA TITRATION 72 MG/L - o - - --CIA—- 82 /- 32
CHLORIDE 7 MG/L ELD 108 s 35
FLUORIDE . 0852 UL e e — CA——— 25—/ 94—
IRONs TOTAL MG/L Fi
MAGNESIUM & MG/L -~ o o = s e - -
MANGANESE MG/L /
NITRATE 1.4 MG/L AS N CJh - 409 /7 32-
ORTHOFHOSFHATE NIC0,035? MG/L AS P ELD 128 / ¢
FH 6490 e s ——— — - AN — B3~ /B~
FOTASSIUM MG/L /
SILICON MG/L -/ -
GOITUH ) MG/L /
SFECIFIC CONDUCTANCE 494 UMHOS/CM ¥R -124 /7 11
SULFATE MG/L /
TOTAL QRBANIC CARBLN 2.2 - - MGl - — RN - 35 LA

—--CONCLUSION--LAB HUMBERS C0iC.-07824

LAF NUMBER: 0102-0782R  SaHPLE DESCRIFTION: QWC-9
SPECTAL INSTRUCTIONS? FILTER -GLASE FIRER  —ee--er—m——— =

ALLRIN 0.26 UG/L CJE 132 7/ 21
CHLORDANE SNDCL.0) UG — - - - ————GdB— 43221
4y 4-LDD 1,08 uG/L CJEB 132 7/ 21
494-DLE c.22 - ue/L - CJB- -132-/ 21
4y4-DDT 0.53 uG/L CJE 132 7 21
DIELDRIN 0.55 uesL - - CJB  132-/ 21
ENIIRIN NINO.40)  UG/L EKS 132 / 21
HEFTACHLOR NDCO.103 UGB/ - - o e CdB-——— 132421 -
MALATHION NDZ,0) uG/L CJE 132 / 23
y SEVIN NOT ANAL. UG/L CJE - 132-/-2%
r 2,455-T ND(O. 1) uG/L CJE 132 7 22
TOXAFHENE ND(10.0)  UG/L - - CJE — 132721
: FCE ND(10,0)  UG/L CJE 132 7 21
LIND'ANE . -0482-—- - ~UG/L — - - —~CdB———332—- 21 -
METHOXYCHLOR NDCO.8) uG/L CJE 132 / 21
2,4-1 - ND1.0) UG/L CJB - 132/ 21
MIREX ND(O,5) UG/L CJE 132 7 21
CAFTAN NIKO,20)  -UG/L —- CJB- - 132 /7 21
( DIFOLATAN ND(20) us/L CJB 132 / 21
CHLOROBENZILATE ~  ND(0+30Y-mUBAL v o —e - — G dR——1 32—£ 23—
GUTHION ND¢100) UG/L CJE 132 7 23
DIAZINON ND(O.5) UG/L CJE 132 7 23
‘1 PARATHICN, HETHYL ND(2,0) UG/L CJE 132 / 23
FARATHIONs ETHYL NDKO,5) uG/L CJE 132 /- 23
TRITHION NOT ANAL. UG/L CJE 132 7 21
FHOSDORIN ¢MEVINFHOS) NDC2.0) uG/L - e~ oo —CJE - 432 /.23

——-CONCLUSIDN-~LAE NUMEBER: 8102~0782R

LAE NUMIER: 8102-0782C SAMFLE DESCRIPTICH: OWC-9
SFECIAL INGTRUCTIONS: FILTERED IN FIELD - — —coimme o e

ARSENIC 0,005 MG/L . EBTF i31 /7 G4
CADMIUM ND(0.0005) MG/I ETF 131 /7 57
COFFER 0.0015 MG/L RTF 131 7 56

ZINC 0.04 MG/L ETF
~~CONCLUSIGH--LAL NUMBER: 8102-0782C - ————

131 7 53

* Groundwater samples for metals analysis were filtered (0.45, membrane)
and acid preserved in the field.



TABLE

CHEMICAL ANALYSES

Observation Well: OWC = §2

Ortho Chevron Chemical Company Plant
Analyzed by Wilson Laboratories
Salina, Kansas

File No. 81-9521

Date Received:

2-27-8l

STANDARD CHEMICAL - WATER ANALYSIS.

DATE:

03/13/81

LAERORATORY FILE NO.3
8102-0782A

LAEORATORY NO.:
—SAMRLE - RECEIVED 02/22/81

CATIONS

CALCIUM
IRON
MAGNESIUM
MANGANESE
FOTASSIUM
SO0DIUM

ANIONS

HICAREONATE
CAREONATE
CHLORIDE
FLUORIDE
HYDROXIDE
NITRATE
FHOSFHATE
SULFATE
SILICATE

SILICA

819521

TOTAL FREE CAREON DIOXIDE
EQUILIERIUM CAREBON [IOXIDE

TOTAL

DISSOLVED

TOTAL ALKALINITY
CALCIUM ALKALINITY-
MAGNESTIUM ALKALINITY
SCDIUM ALKALINITY

TOTAL HARDNESS

CALCIUM HARDNESS
MAGNESIUM HAKRLNCES
NON- CARRBONATE HARDNELS
CALCIUM NON-CARBONATC

MAGNESTIUM NG

FH

CQUILIBRIUM FH
STARILITY INLEX
SATURATION It

TEMi ERATURE

CONDUCTIVITY,

IONIC STRENGTH (MOLAR)

I8N DALANCE ERROR

Cat2 MG/L
rod2 - e/l - — e
MG+2 MG/L
MN+2 MG/L —
K +1 MG/L
NA+1 MG/L -
HCO3-1 MG/L
CO3 -2 MG/L
CL -1 MG/L
F -1 MG/l
OH -1 MG/L
NO3 -1 MG/L
FO4 -3  MG/L
504 -2 MG/L
S104-4 MG/L
sI02
coz2
coz2
S0LIDS (CaALD)Y .
AS  CACO3
-— A5 -CACO3
AS CACOD3
AS CACO3
AS CACO3
AS CACO3
AS CACO3
AS CALCO3
HARTHNESS
CoiBGRATE DARDNES
Fil UNITS
(IS5 FHL UNITS
FiH UNITS
-~ - FH UNITS.
LeGREES  FAHRENHEIT
HLASURCD MICROMHOS/CH

(TRCENT) LY CONCENTRATION

Time Sampled:

s81-5
Page 2 of 2

Sampled by:

Woodward-Clyde Consultants
PS, PB, CH
Date Sampled: -26-8|

10:10

LARCRATORY

ANALYSIS

72,00

EERRRTE o BN« T« B,

20.90
0.8
1.10

- 35.00-

365.46
0.27
7.00

STl § F0-— 3 UV

0.00
6.20 —
0.00
35.00 . -
0.03
MG/L 12,84
MG/L 136.65 . =2EES
MG/L 52.86
MC/L.. - .550.92 S m—
MG/L 299.99
- ML —- 18000
MG/L 85,90
MG/L 34.35
MG/L 265.60
MG/L 180.00
MG/L 85.90
MC/L 0400 coom o
MG/L 0,00
S/ 0.00
6495
7.22
7.50
- —— _._:_0.28__ ——— —
68.00
691.00 -
0.0100
-1.21

* Groundwater samples for metals analysis were filtered (0.45, membrane)
and acid preserved in the field.



s81-5

TABLE F - |2 ' Page 2 of 2
CHEMICAL ANALYSES

Observation Well: (OWC - |

Sampled by:

Ortho Chevron Chemical Company Plant Woodward-Clyde Consultants
Analyzed by Wilson Laboratories PS, PB, CH

Salina, Kansas Date Sampled: 2-25-8I
File No. 81-9521 B

Date Received: 2-27-8l Time Sampled: 13:00

STANDARD CHEMICAL WATER ANALYSIS--

DATES 03r12/81

LAERORATORY FILE NO.: 01-9021
LALORATORY NO.! 8102-0784F
— SANFLE-RECETVCR 02/2 7481 —

- - — LARORATORY —
CATIONS ANALYSIS
CALCIUM CA+2 MG/L 232.00

_ -~IfON - - - FE42 - —MGH———— — . 0.
MAGNESTUM MG+2 MG/L 42.90
MANGANESE MN+2 MG/L. - - 1.30 o ——
FOTASSIUM K +1 MG/L 1.20
SODIUM -NAt+1 MG/L- - - G2.00 ~ - — -
ANIONS
BEICAREONATE HCO3-1 MG/L 219.50

— - CARLONATE C03 -2 MG/L.-- - - 0406 - —
CHLORIDE CL -1 WMG/L 232,00

— -FLUORIDE - ——=1 _MG/L- — 034
HYDROXIDE OH -1 MG/L 0.00

— - NITRATE NO3 -1 MG/L Q.00 — - o
FHOSFHATE FO4 -3 MG/L 0.00
SULFATE - 504 -2 MG/L.- - 200,00 - - — -
SILICATE SI04-4 MG/L 0.01
SILICA SI02 MG/L 23.54

- - - TOTAL FREE CAREON DIOXILE coz2 MG/L 367,19 — - —

EQUILIERIUM CAREON LDIOXIDE caoz2 MG/L S53.14
TOTAL DISSOLVED SOLIDS <(CALC) = MG/L- ---—-1001.06 —
TOTAL ALRALINITY ns CACO3 MG/L 179.96 \

————— - CALCIUM ALKALINITY—-——-—— -A8 —(CAL03 MGA - -—- 170,94
MAGHESIUM ALKALINITY A8 CACO3 MG/L 0.00
SODIUM ALNALINITY - A8 CACO3 MG/L . - 0.00 - . - @& -
TOTAL HARDNESS S CACO3 MG/L 755.29
CALCIUM IIARDNESS AS  CACO3 MG/L S80.00
MAGNESIUM HARDNESS AS CACO3 MG/L 176,32
NON-CAREGNATD HARLNLESGS - -~ AS  LALCO3 MG/AL - - S78.33
CALCIUM NON-CARLONATE HARDHLCSS MG/L 400.04
MAGHESIUM NON-CARRBONATE HARUNESS MG/L 176.32
FH FH  UNITS 64,35
CQUILIBRIUM FH (FHS) FH UNITS 6.98 -
STADILITY INDEX FH UNITS 7.61

— - SATURATION INDEX = - FH o UNITS - e D 6T
TEMF ZRATURE DEGREES FAHRENHEIT 68.00
CCNDUCTIVITYy MEASURED HICROMHOS/CH 1560.00 - =
IONIC STRENGTH (MOLAR) 6.0255
10/ BALALCE ERROR (FERCENT)Y ACTIVITY CCORRECTED ~1.28 .

* Groundwater samples for metals analysis were filtered (0.45, membrane)
and acid preserved in the field.



s81-5
TABLE F-13 Page | of 2
CHEMICAL ANALYSES

Observation Well: OWC - | 4
Sampled by:

Ortho Chevron Chemical Company Plant Woodward-Clyde Consul tants
Analyzed by Wilson Laboratories PS, PB, CH
Salina, Kansas Date Sampled: 2-25-8|
File No. 81-9521 S

. - - H . H
Date Received: 2-27-8l Time Sampled: |

' ANALYSIS CONCENTRATION UNITS ANALYST LOOK/FAGE
LAE NUMEER: €£102-0785A SAMPLE DESCRIFTION: OWC-14
i SPFCCIAL INSTRUCTIONS: NO FMREF

DATE SAMFLED 2/25/81 /

TIME SAMFLED 1536 . - /-

ALKALINITY, TOTAL MG/Ly AS CACOZ 7/

CALCIUMs DY ENTA TITRATION 104 MG/L CJA 82 s 32

CHLORIDE 74 HG /L. N 108 s 39

FLUGRIDE 0.185 MG/L CJda 25 7/ 94

IRON, TOTAL MG/L 7

MAGNESIUM MG/L s

MANGANESE MG/L

NITRATE 1.0 HG/L AS N C.a 109 / 32

OKTHOFHOSFHATE 0.10 MG/L AS F BLD 128 7 9

FH 685 LKN 63 / 78

FOTASSTUM MG/L /

SILICON B MG/L o

SODTUM HG/L /

SFECIFIC CONDUCTAMNCE 1050 UMHOS/CM MJE 124 /7 11

SULFATE - MG/L - e e

TOTAL ORGANIC CAKEON S.6 MG/L GME: 85 / 69

~~CONCLUSTION-~LAE HRUMEBER!: B8102-0785A

LAE NUMLER: 8102-Q0785F SAFLE DESCRIFTION: OWC-14. - = — ——r————— -
SFECIAL INSTRUCTIONS: FILTER GLASS FIEER

ALDRIN 0.88 uG/L CJR 132 7 21
CHLORDANE NIV1.,0) UG/L CJr- 432 7 21
49 4-DDD + 50 UG/L CJE 132 7 21
4ed4-DIE NDO.20)-  UG/L- - = e e LB ——132 /24
4r4-DDT ND(0.30) uG/L CJE 132 7/ 21
DIELDRIN 0.69 UG/L CJe - 132/ 21
ENDRIN NO(0. 40) uG/L RKS 132 7 21
HEFTACHLOR NO(0.,10) UuG/L = — - CJBp - 132 /-21-
e MALATHION NIH(2,0) UG/L C.JE 132 /7 23
SEVIN - NOT ANAL+—-UG/L-—- - e o e IR ——132 £23—
2r4,5-T NII(0,.1) UG/L CJE 132 7 22
TOXAFHENE -ND(10.0) uG/L - -CJR - -132./ 21
FCE ND'(10,0) UG/L CJR 132 7 21
LINDANE 0.93 UG/L =ea s - GJR- — 132 /v 21
METHOXYCHLOR NLi(0.8B) UG/L CJE 132 v 21
294-11 NI{1.0) UG/L- — - - —-CJB. - —-132-4 21
MIREX NDO(O.3) uG/L cJr 132 / 21
CAFTAN NO(0.20) uGsL CJE L1332 /21
DIFOLATAN NII(20) uG/L CJE 132 7 21
CHLOROBENZILATE NI(0.,30) uG/L CI- 132 7 21
GUTHION NLI(100) uG/L CJE 132 7 23
DOIAZINOK NO(O.5Y - . UG/L s e OB 432 L 23
FARATHION, METHYL ND(2.0) uG/L CJk 132 7 23
FARATHIGH, ETHYL u{0,35) uG/L CJL- -132 /.23
TRITHION NOT ANAL.,  UG/L CJE 132 7 21
FHOSDRIN (MEVINFHOS) ND(2,0) us/L C4Rr - 132 / 23

LAE NUMEER: 8102-0785C SAMFLE DESCKIFTION: 0WC-14
SPECIAL INSTRUCTIONS: FILTERED IN FIELD —— ——— - - —_—

ARSENIC 0,008 MG/L RTF - 131

/ G4
CALIMIUM 0,0018 MG/L BTF 131 /7 57
COFFER 0.020 MG/L BTF 131 /- 56
/ 83

ZINC 0.08 MG/L EBTF 121
~=CONCLUSION--LAE NUMEER: 8102-0785C 5

* Groundwater samples for metals analysis were filtered (0.45, membrane)
and acid preserved in the field.



TABLE F-13

CHEMICAL ANALYSES

OWC - |

Observation Well:

Ortho Chevron Chemical Company Plant
Analyzed by Wilson Laboratories
Salina, Kansas

File No. 81-9521

Date Received:

2-27-8l

‘BTANDARD CHEMICAL UWATER ANALYSIS

-DATE:  03/13/81

LABORATORY FILE NO.!
LARORATORY NO. ¢

81-9T21.
8102--0785A

—SAMFLE RECEIVED 02/22/81

Sampled by:

s81-5

Page 2 of 2

Woodward-Clyde Consultants

PS, PB, CH
Date Sampled:

Time Sampled:

2-25-81

15:30

LABORATORY - -
CATIDNS ANALYSIS
CALCIUM CAat2 MG/L 104.00
e IRON e e — FE42 o MG e s e 0008
MAGNESTUM MG+2 MG/L 25,10
— - .e—  MANGANESE MN+2 MG/L - 0,00 . . . . .
FOTASSIUM K +1 MG/L 2.10
- - SCDhIUM NA+1 - MG/L - - - - -58.00 e
ANIONS
EICARRONATE HCD3-1 MG/L 345,48
—— - CAREONATE C03 -2 MG/L .- - 0.25 - ———
CHLORIDE Cl. -1 MG/L 74.00
— - .-FLUORIDE .. ... —F_ . =1 _MG/L. . 0417
HYI'ROXIDE OH -1 MG/L 0.00
- - HITRATE NO3 -1 MG/L - - - 4,43 - [
FHOSFHATE F04 -3 MG/L 0,31
- SULFATE €04 -2 MG/L . —- 100.00 ... .. ...
SILICATE S104-4 MG/L 0,04
SILICA SI02 MG/L 27.82
- - TOTAL FREE CARERON DIOXIDE. - co2. MG/L. . 1792.56. -
EQUILIFRIUM CAREON DIOXIDE coz2 MG/L 72.00
- -- - TOTAL DISSOLVEDR SOLIDS (CALC)- .. — - .. .MG/L..— ..255.78 — — —
TOTAL ALKALINITY AS CACO3 MG/L 299.92
R - CALCTIUM ALKALINITY. - o A . CACO3 .. MG/L. —.. 240.00...
MAGNESIUM ALKALINITY AS CACO3 MG/L 39.92
SODIUM ALNALINITY AS CACO3 MG/L 0.00 -
TOTAL HARDNESS AS CAC03 MG/L 362,72
CALCIUM HARDNESS AS CACO03 MG/L 2460.00 - -
MAGNESIUM HARDNESS AS CACO3 MG/L 103.16
— e HNON--CARLONATE HARDNLSS - -—AS CACO3 - MG/L. . .- 62.80... -
CALCIUM NON-CARBONATE HARDNESS MG/L 0.00
MAGNLSIUM NON-CARLONATE HARLDNESS MG/L 63.2
FH FFH  UNITS 6.85
EQUILIERIUM FH (FHS) FH  UNITS 7.08 B
STARILITY INDEX FH UNITS 7.32
— - SATURATION INDEX —. - . Fl . UNITS _ e—e ~0.23
TEMF ERATURE LDEGREES FAIRENHEIT 4£8.00
CONDUCTIVITY, MEASURED MICRCMHCS/CM 1030.00 I
IONIC STRENGTH (MOLAR) 0.0147
IGHN EALANCE CRKOR (TERCENT) BY CONCENTRATION -2.11 -

* Groundwater samples for metals analysis were filtered (0.45,1membrane)
and acid preserved in the field.



$81-5
TABLE F- 14 Page | of 2

CHEMICAL ANALYSES
Observation Well:

OWC - 1S

Ortho Chevron Chemical Company Plant
Analyzed by Wilson Laboratories

Sampled by:
Woodward-Clyde Consultants
PS, PB, CH

Salina, Kansas Date Sampled: 2-25-8l
File No. 81-9521 _
Date Recelved: 2-27-8I Time Sampled: 14:45

ANALYSIS CONCENTRATION UNITS
bk
LAB NUMBER: 8102-0784A SAMPLE DESCRIFTION: OWC-15 - -
SPECIAL INSTRUCTIONS: NO FREF
DATE SAMFLED 2/25/81 /
! TIME SAMFLED 1445 - -
ALKALINITY, TOTAL MG/Ly AS CACO3 /
CALCIUMs BY EDTA TITRATION 39 MG/L - [oNT-) -82 / 32
CHLORIDE 28.5 MG/L BLD 108 / 35
FLUORIDE 0.145 MG/L - - - —LJA— 25 — 94—
IRONs TOTAL MG/L /
MAGNESTUM MG/L /
=it MANGANESE MG/L /
NITRATE 1.9 MG/L AS N cJda 109 7 32
ORTHOFHOSFHATE 0.07 MG/L AS F ELD 128 / ¢
FH 660 - LKN -83 -/-78
POTASSIUM MG/L /
SILICON MG/L /
GO0TUM MG/L 4
SFECIFIC CONDUCTANCE 411 UMHOS/CH MJIB 124 / 11
SULFATE MG/L /
TOTAL CRGANIC CAREBON 1.9 He/L GMD L5 /49
-~CONCLUSION-~LAE NUMRER: S107-0786A
LAE NUMRER:! £102-0784F SAMFLE DESCRIFTION: OWC-1S
SFECIAL INSTRUCTIONS: FILTER GLASS FIRER - -
ALIRIN NII(0.12) uG/L CJR 132 /7 2%
CHLORDIANE ND(1.0) - UG/L - - ~GJB--—132 -4 21
4, 4-00D NIIC0.20) UG/L CJR 132 /7 21
4,5 4-[0E ND(O,20) uG/L CJB 132 7 21
45 4-DDT NDCO,30) UG/L CJR 132 7 21
DIELDRIN 0,21 uG/L CJR - 132 / 24
ENDRIN NIN(0.40) uG/L BKS 132 7 21
HEFTACHLOR RD(O,10) -~ UG/L - LIB-——132 F23—
MALATHION NIN(2,0) UG/L CJB 132 7/ 23
SEVIN NOT ANAL, UG/L CJr  — 132 /-21-
294y5-T NDI(O. 1) UG/L CJEB 132 7 22
TOXAFHENE ND(10.0) UG/L CJE 132 .7/ 21
FCH ND(10.0) UG/L CJR 132 /7 21
L INANE - 0,23 - — UG/l — ~ —CJ3B-— -132—A-21
METHOXYCHLOR NII€0.8) UG/L CJE 132 7 21
2v4-D NDC(1,0)- UG/L - -CJE--- 132 /.21
MIREX NI(0.5) uG/L CJR 132 7 21
CaPTAN NL{0.,20) UG/L CJH 132 /-21
DIFOLATAN N[(20) UG/L CJR 132 7 21
CHLOROECNZILATE NDI(0.30) uG/L - - - - OJB- - —132—+-21-
GUTHION ND(100) UG/L CJE 132 / 23
DIAZINON ND(O.S) UG/L CJE--- 132-7 23
N FARATHION, METHYL ND(2.0) UG/L CJE 132 / 23
FARATHION, ETHYL NLI(O0.5) UG/L CJp 132 -/ 23
TRITHION NOT ANAL., UG/L CJER 132 /7 21
FHOSDRIN (MEVINFHOS) NII(2,0) UG/L CJE- --132-.£-23
-—CONCLUSION--LAR NUMEBER: 8102-0784E
LAE NUMEBER: 8102-07846C SAMFPLE DESCRIFTION: OWC-15
SPLCIAL IHSTRUCTIONS: TUTORIDL T3 CIMLD e
ARSCNIC ND(0.0CL) ML/L ET1F 131 /.54
CADMIUN ND'(0,0005) MG/L TP 131 / 57
COFFER 0,0020 MG/L RTF 1341 / 56
ZINC 0.03 ETF 131 /7 53

~—COHCLUSION--LAE NUMEER! 3102-06786C -

* Groundwater samples for metals analysis were

and acid preserved in the field.

MG/L

ANALYST EHOOK/FAGE

filtered (0.45, membrane)



s81-5
TABLE F-14 Page 2 of 2
CHEMICAL ANALYSES

Observation Well: OWC - _lji

Sampled by:

Ortho Chevron Chemical Company Plant Woodward-Clyde Consultants
Analyzed by Wilson Laboratories PS, PB, CH

Salina, Kansas Date Sampled: 2-25-8I
File No. 81-9521

Date Received: 2-27-8I Time Sampled: 14:45

STANDARD CHEMICAL WATER ANALYSIS -

DATE: 03/12/81

LAKORATORY -FILE NO.: 81-9521
LABORATORY ND.: B102--0786A
- SAMRL L -ROCEIVMD 0227481

- LARORATORY-

CATIONS ANALYSIS
CALCIUN CA+2 MG/L 39,00

———— . - ..IRON FE42 . MO/l e 008
MAGNESTUM MG+2 MG/L 12.40
MANGANESE MNE2 HG/L 0.07  _ . ___.
FOTASSIUM K +1 MG/L 0.70

—— - .. SODIUM NA+l MG/L. = 12,00 .= = ey
ANIONS
EICAREONATE HCO3-1 MG/L 79.21
CAREONATE €03 -2 MG/L 0,02 . - h..-—
CHLORIDE CL. -1 MG/L 28.50

— FLUORIDE CF sl MBAL . 0.4
HYDLROXIDE OH -1 MG/L 0,00

s NITRATE NO3 -1 MG/L cn B4 L e
FHOSFHATE F04 -3 MG/L 0.21
SULFATE S04 -2 MG/L - 40,00 — ...
SILICATE S104-4 MG/L 0.03
SILICA SI02 MG/L 34,24 .

- TOTAL FREE CAREON DIOXIDE - £o2  MG/L 62,94 . e
EQUILIEBRIUM CAREON DIOXILE 02  MG/L 1.44
TOTAL DISSOLVEDL SOLIDS (CALC)  —. - MO/L - wn273.74 cemmac
TOTAL ALKALINITY AS CACO3 MG/L 54.94

e~ - CALCIUM ALKALINITY - - -AS. CACOZ MO/L - - _44.94—
MAGNESTIUM ALKALINITY AS CACO3 MG/L 0.00
SONTUM ALKALINITY AS CACO3 MG/L 0.00
TOTAL HARDNESS AS CACD3 MG/L 148,31
CALCIUM HARLINESS AS CACOZ MG/L 97.50
MAGNESIUM HARKDNESS AS CACD3  MC/L 50,96
NON-CARDONATE HARDNCSS - AS .CACO3 - MG/L SN T P - AT
CALCIUM NHON-CAREONATE HARLNESS MO/L 32,56
MAGHNESIUM NON-CARRCONATE HARDNCSS MG/L 50,94
FH FH  UNITS 6,60
EQUILILRIUM FH (FHS) FH UNITS 8.13 -
STARILITY INDEX FH UNITS 7,66

— — -~ SATURATION INDEX - . —_FH UNITS_... oo=1.83
TEMFERATUKE DIEGREES FAHRENMEIT 48,00
CONDUCTIVITY, MEASURED MICKOMHOS/CH 411.00 :
IONIC STRENGTH (MOLAR) 0,0056
ION D&LANCE CRROR (FCKCENT) BY CONCENTRATION 0.13 I

* Groundwater samples for metals analysis were filtered (0.&5,1membrane)
and acid preserved in the field.
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"y WILSON LABORATORIES
p ANALYTICAL & RESEARCH CHEMISTS & BIOLOGISTS

A DIVISION OF WILSON & COMPANY, ENGINEERS & ARCHITECTS

528 NORTH NINTH » SALINA, KANSAS 67401 +« LAB: (913) 825-7186 OFFICE: (913) 827-0433

13 March 1981

Dr. J. D. Campbell
Woodward-Clyde Consultants
5055 Antioch Road

Overland Park, KS 66203

Re: Wilson Laboratories File No. 81-9521
Dear Dr. Campbell:

- Enclosed are the results of the analyses of the Chevron soil and water samples.
The organic analyses were performed in accordance with EPA procedures published
in the Federal Register, Volume 38, No. 75, Pt. II.; all other analyses were
performed in accordance with EPA procedures published in the Federal Register,
Volume 44, No. 233, Monday, 23 December 1979, pages 69568 through 69573. Samples
for heavy metals analyses were filtered in the field through a 0.45 micron filter.
Samples for organic analyses were filtered through a glass fiber filter of appro-
ximately 1 micron pore size prior to analyses.

Analyses for Kelthane, Sevin and Trithion have not been performed.

Kelthane did not elute properly from the gas chromatograph and could not be
analyzed in the samples.

It was anticipated that Sevin could be analyzed with the organophosphorus pesti-
cides on the nitrogen/phosphorus gas chromatograph detector. However, analyses
of the samples indicated that interferences were present, which precluded use of
the nitrogen/phosphorus detector for the organophosphorus compounds. The samples
were then analyzed with the highly selective flame photometric detector operated
in the phosphorus mode. Using this mode of operation, six phosphorus containing
compounds were analyzed but Sevin could not be detected because the detector is
not sensitive to nitrogen containing compounds.

A standard has been ordered for Trithion but has not been received. The extracts
can be re-analyzed for Trithion upon receipt of the standard, however, no un-
identified peaks were observed in the analyses of the organophosphorus pesticides
indicating that Trithion was not present.

Lindane and Aldrin results on sample OWC-13 were confirmed by analyses of the

extract by capillary gas chromatography with Hall electrolytic conductivity de-
tection operated in the halogen mode.

- continued -



13 March 1981
Dr. J. D. Campbell
Page 2

The most frequently observed pesticide was Lindane, the gamma isomer of hexa-
chlorocyclohexane. In samples OWC-7 and OWC-13 the concentration was approxi-
mately 2 mg/l. The Handbook of Environmental Data on Organic Chemicals by
Karl Verschaeren published by Van Nostrand and Reinholt in 1977 states that
the water solubility of Lindane is 10 mg/1.

The drinking water limits for parameters of interest are tabulated below:

Arsenic 0.05 mg/1

Cadmium 0.010 mg/1

Copper 1.0 mg/1l (Secondary Standard)
Zinc 5.0 mg/1l (Secondary Standard)
Endrin 0.2 ug/1

Lindane 4.0 ug/l

Methoxychlor 100 ug/1

Toxaphene 5.0 ug/1

2,4-D 100 ug/1

Gas chromatography/mass spectrophotometry analyses can be performed on a highly
contaminated sample to confirm the identifications of this preliminary analysis
and to obtain qualitative identification of unidentified peaks. An alternative
procedure to GC/MS analysis is proposed for confirmation of the organochlorine
pesticides and herbicides. This procedure involves further concentration of
the extracts, followed by analysis utilizing a different gas chromatograph
column and detection system. This procedure is preferable to GC/MS analysis
for two reasons.

1) Approximately 4 weeks would be required for GC/MS analysis at a cost of
approximately $500 per sample.

2) 1In our recent conversation with the GC/MS lab we encountered reluctance
to perform any special preparations, or analysis for compounds other
than those Priority Pollutants routinely analyzed.

Since we are interested in specific types of compounds, the class - specific GC
analyses will be of better use and will provide the information we need. The
GC/MS lab does not perform GC/MS scans for herbicide compounds, since these are
not classed as Priority Pollutants.

This proposed re-analysis procedure would be performed by Wilson Laboratories
using extracts already prepared and would require less than two weeks at a cost
of $150 per sample. Identified Priority Pollutants will be confirmed. Uniden-
tified peaks of significance would be tentatively identified by published GC
retention data followed by analyses of the actual compound under identical con-
ditions as the samples.

A write-up of procedures, methodology and experimental retionale will be provided
to you for use in your report with the confirmatory analyses reports.

WILSON LABORATORIES

Uifrd o B
Clifford J. Baker

Chemist
WILSON LABORATORIES

FNALY TICAL & RETEARCH R EAY T 6 8100 €0 1,

jh



WILSON LABORATORIES

ANALYTICAL & RESEARCH CHEMISTS & BIOLOGISTS

A DIVISION OF WILSON & COMPANY, ENGINEERS & ARCHITECTS

528 NORTH NINTH « SALINA, KANSAS 67401 - LAB: (913) 825-7186 OFFICE: (913) 827-0433

26 March 1981

Woodward-Clyde Consultants
Attn: Dr. J. D. Campbell
5055 Antioch Road

Overland Park, KS 66203

Re: Wilson Laboratories File No. 81-9521

Dear Dr. Campbell:

Wilson Laboratories has completed confirmatory analyses of selected Chevron samples
for pesticides and herbicides. The analytical procedures and rationale for the

procedures is discussed below.

Organochlorine Pesticides Analyses

The samples were analyzed in accordance with EPA Method 608, Organochlorine
Pesticides and PCB's published in the Federal Register, Volume 44, No. 233,
Monday, 23 December 1979. This procedure involves successive extractions of

1 liter of sample at neutral pH, with dichloromethane followed by concentration
of the dichloromethane, solvent exchange to hexane and re-~concentration to a
final volume of 10 ml. The hexane extract is then analyzed by packed column
gas chromatography with electron capture detection.

The electron capture detector is a highly sensitive detector, responding to
picograms of halogenated pesticides. However, it is also highly sensitive to
compounds such as phthalate esters and nitroaromatics which do not contain
halogens and, therefore, is not selective. Because of this lack of selectivity
the extracts from OWC-12, 13 and 14 were re-concentrated to a final volume of
1.0 ml and analyzed by capillary gas chromatography with Hall electrolytic
conductivity detection. This system was utilized for two reasons:

1) Capillary chromatography provides greater resolving power than packed
column chromatography enabling the separation of more sample components
and consequently reducing the number of potential interferences.

2) The electrolytic conductivity detector operated in the halogen mode is
highly selective, responding only to halogenated compounds, but lacks
the sensitivity of the electron capture detector. Due to the lower
sensitivity the extracts were concentrated to 1.0 ml.

- continued -
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Compounds detected by both procedures provides strong evidence that the peaks
detected and quantitated in the initial analyses have been correctly identified.
Results of the confirmatory analyses of the organochlorine pesticides are
outlined below:

1) All pesticides reported for OWC-12 have been confirmed. All pesticides
except DDE and DDD have been confirmed for OWC-13. Since the confirma-
tory procedure detection limit is approximately 5 ug/l the pesticides
in OWC-14 could not be confirmed.

2) The alpha and delta isomers of BHC were identified during the confirma-
tory analyses. These isomers were not quantitated, however, comparison
with standards indicates that the concentrations are greater than 50 ug/l
in OWC-12 and OWC-13.

3) Kelthane was not previously analyzed because it did not elute properly
from the gas chromatograph. Kelthane did elute properly from the con-
firmatory system and was not detected in the three samples at a detection
limit of 5 ug/1l.

4) The major components in the samples have been identified. Several small
peaks were detected in OWC-12 and OWC~13 but not identified since they
represent relatively low levels of contamination.

Phenoxy-Acid Herbicides Analyses

The samples were analyzed in accordance with '"Method for Chlorinated Phenoxy
Acid Herbicides in Industrial Effluents" published in the Federal Register,

Vol. 38, No. 75, Pt. II. This procedure involves extraction of the phenoxy
acids from acidified water with diethyl ether followed by hydrolysis of the
esters to acids. The extract is then solvent washed to remove pesticide in-
terferences. The acids are then re-extracted into an organic solvent and con-
verted to methyl esters. The extract is cleaned up by passing it through a
micro-adsorption column and analyzed by gas chromatography with electron capture
detection.

For reasons outlined in the section discussing organochlorine pesticides two
herbicide extracts, OWC-8 and OWC-11 were confirmed by capillary gas chroma-
tography analyses with Hall electrolytic conductivity detection. The results
are outlined below:

1) The herbicides 2,4-D and 2,4,5-T were confirmed in both samples.

2) Silvex (2,4,5-TP) has been identified as a significant component in
both samples. A quantitative standard was not available to determine
approximate concentrations in the samples.

3) Two peaks of significance were detected but not identified. Further
research and analyses would be necessary to identify the peaks.

- continued -

WILSON LABORATORIES

ANALY HICAL & HESFARCH CHEMISTS & BIOLOGISTS



TABLE F-9 .
CHEMICAL ANALYSES

Observation Well: (QWC - 10

Ortho Chevron Chemical Company Plant

Analyzed by Wilson Laboratories
Salina, Kansas
File No. 81-9521
Date Received:

2-26-8l

$81-5
Page 2 of 2

Sampled by: _
Woodward-Clyde Consultants

PS, PB, CH
Date Sampled: 2-24-8l

14:15

Time Sampled:

STANIARD CHEMIGAL -WATER—ANALYSIE-

- DATES- 13 MARCH 1981 — —

- LABORATORY - FILE-NO.$ -—B1-9524— ..
LABORATORY NO.! 8102-703C

—SAMRLE RCCEIVRD- 26 -FEBRUARY 1981

cimoo L ARORATORY- - ———— e

CATIONS ANALYSIS
CALCIUM CA+2 MG/L 83.00
- IRON - FE+2 . ———HMGA: —__2.43
MAGNESTUM MG+2 MG/L 24,00
MANGANESE MN4D -« MBAL e oo o s mie—o e B
FOTASSIUM K +1 MG/L 2.60
- SODIUM NA+L - «HMBA:— — e BRSO
ANIONS
RICAREONATE HCO3-1 MG/L 323,04
CAREONATE. - - - CO3 -2 -NG/L - — 013
CHLCRIDE CL -1 MG/L © 112,00
—— FLUORIDE - - ommm Femeomm MG 0,20
HYDROXIDE OH -1 MG/L 0.00
- - NITRATE-— — - - NOZ —1--MGA- —_ 0,00 —
FHOSFHATE FO4 -3 MG/L 0.46
. GULFATE-- - -~ 604 -2 -MGA———— ———— e 115,00
SILICATE SI04-4 MG/L 0.03
SILICA 5102 MG/L 34,24
~- TOTAL FREE CARKON -DIOXIDE— £02 - MGA— 269452
EQUILIERIUM CAREON LIOXILDE €02  MG/L 44,81
-~ TOTAL DISSOLVED SOLIDS- —~CALLI—~—— ——— NG —— 27684
TOTAL ALKALINITY AS CACO3 MG/L 264,93

CALCIUM -ALKALINITY -~
MAGNESIUM ALKALINITY

SONIUM ALKALINITY —- - —-

TOTAL HARDNESS

CALCIUM HARDNESS -
MAGHESIUM HARDNESS
NON-CAREONATE HARDNESS

—AS- BASBI MG — 207,50

CALCIU® NCOH-CARECHNATE HARDNEGS

MAGNEGTUM NON-CART:ONATE
FH

EQUILIRSIUM FH
STAERILITY INDEX

(FH3

Yoo

SATURATION INDOX
TEMMERATURE

CONDILCTIVITY,
IONIC STREMGTH (MOLAR)

I0N LALANCTD [CRROR (FLRCENT)Y BY.JOKCLCWTRATION .-

LEGRELS
MEASURED .

AS CACO3 MG/L 57.43.
- -AS -CACO3--MGAL e 0.00
AS CACO3 MG/L 305.80
- - .- AB. . CACO3 -MGAL——— 207.50
AS CACO3 MG/L 98.64
YA‘E J"'AFD'I MG L) A0 . 824
MG/L 0.00

HARDNLGS e — oo MGAL- — AL,23
Fli UNITS 6,62

- FHCUNITS - L Z.24
FH UNITS 7.85
FH-- LNITS <DL b2
FAHRENHEIT 68,00
. MICROMIOS/CM. . _.___ . 1080.00
0.0148

- -4,48..

* Groundwater samples for metals analysis were filtered (0.45_ membrane)
and acid preserved in the field.



s81-5
TABLE F-9 . ; Page 2 of 2
CHEMICAL ANALYSES T
Observation Well: (QWC - 10
Sampled by:

Ortho Chevron Chemical Company Plant Woodward-Clyde Consultants
Analyzed by Wilson Laboratories PS, PB, CH

Salina, Kansas Date Sampled: 2-24-8|
File No. 81-9521

Date Received: 2-26-8I ) Time Sampled: 14:15

STANDARD CHEMIGAL -WATER—ANALYEIG-

RATE: 13 -MARCH 1981 — - - ——

LABORATORY- FILE -NO,3 -—81-9321— -
LABORATORY NO.?! 8102-703C
—BANRLE-RCCEIMED- 246 FERRUARY 1281

S - LARORATORY- - - ——
CATIONS ANALYSIS
CALCIUM CA+2 MG/L 83.00
IRON : FE+42 ———NGA- - g 2.43
MAGNESTUM MG+2 MG/L 24,00
MANGANESE MM42 -~ - MBAL ——— 30—
FOTASSIUM K +1 MG/L 2,60
SODIUM - NA+L - - MBAL—— e @D
ANTONS
EICAREONATE HCO3-1 MG/L 323,04
CAREONATE co3 -2 Mo — 0, 1Z- : =
CHLCRIDE CL -1 MG/L 112,00

—— FLUDRIDE - - —--F ——mi—MGA 0.20

HYDROXIDE OH -1 MG/L 0.00

« - NITRATE-~ — - -NO3 =1--MGA— — o 08.00 .
FHOSFHATE FO4 -3 MG/L 0.46
SULFATE - . 804 -2 MBAA——— — o — e 315,00
SILICATE SI04-4 MG/L 0.03
SILICA SID2  MG/L 34,24

- TOTAL FREE CAREON DIOXIDE ——— 002 —MGAL— — 269,52
EQUILIERIUM CARKON DIOXIDE o2  MG/L 44,81
—  TOTAL DISSOLVED SOLIDS- +CALLY — - —HGA———276+84—— —

TOTAL ALKALINITY AS CACD3 MG/L 264.93
CALCIUN ALKALINITY- ——— — AS- CACOI—MEA4—— 207,50
MAGNESIUM ALKALINITY AS CACO3 MG/L 57,43
SODIUM ALKALINITY - - - A8 -CACO3--MGA. —— - 0,00
TOTAL HARDNESS AS CACO3 MG/L 305.80
CALCIUM HARDNESS - .- AB CACB3Z MG/L--— 207,50
MAGNESIUM HARDNESS AS CACO3 MG/L 98.44
NON-CARBONATE HARDNESS - £#8—EACEI— MG 40,84
CALCIUX NOH-CARECHATE HARDINESS MG/L 0.00
MAGHESTUM NON-CARDONATE HARDNESS-. — oo MGA.- 43,20
FH FH UNITS 6,62
EQUILIRRIUM FH (PHSY - - - FH -UNITS .. . .Y —
STAEILITY INDEX FH UNITS 7.85
SATURATION INDOX - FHLNIIS ~0.42
TEMPERATURE DEGREES FAHRENHEIT 68,00
CONDUCTIVITYs MEAGSURED .- MICROMIDS/CM ._ . ___ . 1080.00.
I0NIC STREMGTH (MOLAR) 0.0148
ION LALANCT [RROR (FORCEWT) BY DOMNCONTRATION .- -4.48. .

* Groundwater samples for metals analysis were filtered (0.45 4 membrane)
and acid preserved in the field.
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TABLE F-10 Page | of 2
CHEMICAL ANALYSES

Observation Well: (WC - |

Sampled by:

Ortho Chevron Chemical Company Plant Woodward-Clyde Constltants
Analyzed by Wilson Laboratories PS, PB, CH

Salina, Kansas Date Sampled: 2-24-8I
File No. 81-9521]

Date Received: 2-26-8| Time Sampled: 15:30

. ANALYEIS CONCENTRATION UNITS ANALYST HOOK/FAGE

LAE NUMDER: 8102-0704A SAMFLE DESCRIFTION? OWC-11 CHEVRON
SFPECTAL INSTRUCTIONE:. FILTER.GLASS FIBER -—

DATE SAMFLED 2/24/81 S S
TIME SAMFLED 15:30 /
ALDRIN NI<0.12)  UG/L - CJR --- 132 /.21
CHLORDANE NI(1,0) uG/L cJm 132 /7 21
4,4-DO0 1,46 UG/L e CdR——132 /24—
4y4-DIE ND(0.20)  UG/L CJB 132 / 24
4,4-0D0T 1.46 uGsL CJE 132 7 24
CTELTRIN 17.3 e - - - ——CJB——332 424
IZMDRIN 0.55 uG/L CJE 132 / 21
HEFTACHLOR ND(0.10) -UG/L = - -CJdB- - 132 7 21-
MALATHION 5.7 uG/L CJR 132 7 23
SEVIN NOT ANAL. UG/L ~CJp—---132 -/ 21-
2,4,5-T 18.8 uG/L CJR 132 /7 22
TOXAFHENE ND(10.08)  UG/L--——- — e CdB—132 22~
PCE NI(10.0)  UG/L CJR 132 /7 21
LINDANE 106 uG/L - —«  w-CJB-- - 132-/-21-

1 METHOXYCHLOR NDCO,8) uG/L CJB 132 /7 21
2,4~ 2300 ue/L - - - —CdE——132£-21 .

! MIREX NI O.5) UG/L CJE 132 7 21
CAPTAN ND(0.20) ~JG/L - e B 1 F 2L )
DIFOLATAN NI (20) uG/L CJR 132 7/ 21
CHLOROERENZILATE ND(0.30)  UG/L ~ CJB—- 132 /421
GUTHION NII(100) uG/L CJB 132 7 23
DIAZINON 11.1 uG/L —— CJBR —-132./-23.

{ FARATHIONs METHYL 2.5 uG/L CJB 132 7/ 23
FARATHION, ETHYL . NIHOo5) - —UBAL —— -~ 0 GJR— —332 /23—
TRITHION NOT ANAL. UG/L CJR 132 7/ 21
FHOSIIRIN (MEVINFHOS) NII¢2,0) uG/L CJE 132 v 23.

--CONCLUSION--LAEF NUMEBER: 8102-0704A

LA NUMBER! 8102-0704R SAMFPLE DESCRIPTION: OWC-11 CHEVRON
SPECTAL INSTRUCTIONS?! FILTERED IN FIELDN

ARETHIC 0.11 MG/L RTF 131/ G1

TETAIUM 0.0010 MG/L. RCR 120 / 196
COITER 0.0034 MGl - -——RECR- —330 /- 200
ZTHC 0,041 MG/L RCR 130 / 192

--CONCLUSION-~-LAR NUMEKERS: 81C2 07046

LAl MUMEERS 8102-0704C SAMPLE DESCRIFTION: OWC-11 CHEVRON - e e e
SPECIAL IMSTRUCTIONS? MND FREF

u ALKALINITY, TOT/L 170 MG/Le AS CACO3 BLLD 47 7/ 91
CALCTUi4» BY EDTA TITRATION 130 . - MG/ - - - - L JA——8P——/—32 -
CHLORIDE 264 MG/L. RLIN 108 / 35

! FLUORILE 0,165 MG/L CJa  -25. 7/ 94
TRONs TOTAL 0.11 MG/L RCR 130 7 186
MAGNESIUM 47 MG/L -~ - -RCR--—--130- 7/ 190
MA&NGANESE 2,17 MG/L RCR 130 7/ 186
NITRATE = 0.4- - -MBA-AB-N - - — — ——— LA —109 - 7—32—
CRTHOF!IOSIHATE 0.10 MG/L AS F ELD 128 / 9

t PH b.50 : ~ LKN-— -83--/-76

1. FOTASSIUM 2,3 MG/L RCR 130 7 188

) SILICON 16 MG/L . - RCR -——130 7 190
SONIUM 65 MG/L RCR 130 /7 188
SFECIFIC CONDUCTANCE - — - 1540-— - - — UMHOS/CM — NI 24—~ 1—
SULFATE 125 MG/L BLD 95 / 38
TOTAL ORGANIC CAREON 26 /4 MG/L - GMDN - -85 S 49-

~~CONCLUSTON--LAE NUMKER: 8102-0704C

* Groundwater samples for metals analysis were filtered (O.h5,< membrane)
and acid preserved in the field.



TABLE F=10
CHEMICAL ANALYSES

Observation Well: QWC - |1

Ortho Chevron Chemical Company Plant
Analyzed by Wilson Laboratories
Salina, Kansas

File No. 81-952]

Date Received: 2-26-8l

~BTANDARD-CHEMICAL UWATCL-ANALYSIS-

DATES 13 MARCH 1981

LANGRATORY. FILE NO.!. - 81-9524
LAKORATORY NO.: 8102-0704
-SAMELE RECEIVED 24 FEBRUARY 1981

s81-5
Page 2 of 2

Sampled by:
Woodward-Clyde Consultants
PS, PB, CH

Date Sampled: 2-24-81|

Time Sampled: 15:30

—— e LARGRATORY-
CATIONS ANALYSIS

CALCTUM CA+2 MG/L 130.00

IRON - ~-— =  —FE+2—— MG 0,11

MAGNESTUM HG+2 MG/L 47.00

MANGANESE -~ MN+2 — MG/ ——  — 2,47
FOTASSIUM K +1 MG/L 2,30

SODIUM - S NARL - MBAL 45,00

ANTDNS

EICARERONATE HCO3~1  MG/L 207,25

CARBONATE L0 ~2-MB/L— 0,07

CHLORIDE CL -1 MG/L 264,00

FLUDRIDE — - — F - =1 —MGA- e 0,17

HYDROXIDE OH -1 MG/L 0,00

NITRATE - NOZ -1- MBA - —— e PG T
FHOSFHATE FO4 -3 MG/L 0.31

SULFATE - 504 -2 MGA—— - o 425,00 ——
SILICATE SI04-4 MG/L 0.02

SILICA SI02 MG/L 34,24

TOTAL FREE CAREON DIOXIDE — - -——- £02-— MG/ - 236.89
EQUILIBRIUM CAREON DIOXIDE o2  MG/L 27.56

TOTAL DISSOLVED SOLIDS-—(CALTI— — - —— MG/~ 87404

TOTAL ALKALINITY AS CACO3 MG/L 169.94

CALCIUM ALKALINITY —  -— A5 CACO3-— MG/ 16994

MAGNESIUM ALKALINITY AS CACO3  MG/L 0,00

SODIUM ALKALINITY : AS  CACO3 MG/L 000 socvs oo
TOTAL HARDNESS AS  CACO3Z MG/L 517.66

CALCIUM HARDNESS : AS  CACO3  MG/L 32500~
MAGNISIUM 1AKDNESS AS CACO3 MG/L 193,17
NOM-CAFEONATE HARDTINESS — —- AS- - CACO3- MG/ . 347.722

CALCTUN HON CARDONATE HARINESS MG/L 155,06

HAGETRIUN HOM-CARRONATE LARDNESS MG/L 193.17 S
FH FH  UNITS 6.50

EQUILIERIUN FH (FH3) - I'H UNITS .- S 7425 mewpmesm g
STARILITY INDEX FH UNITS 8,00

SATURATION INDEX - - — —— Tl UNITS ~0.25

1IMFERATURE NEGREES FAHRENHEIT 68,00
CONTLETIVITYs HEATURED HICROMHOS/CHM-— - . - 1540.00 - .. — __ _
TONIC STRENGTH (MOLAR) 0.0199

ICH IALANCE ERROR (FERCENTY KY CONCONTRATION -0.65 o .

* Groundwater samples for metals analysis were fil
and acid preserved in the field.

tered (0.45. membrane)



TABLE F-1]
CHEMICAL ANALYSES

Observation Well: (OWC - [2

s81-5
Page | of

Sampled by:
Ortho Chevron Chemical Company Plant Woodward-Clyde Consultants
Analyzed by Wilson Laboratories PS, PB, CH
Salina, Kansas Date Sampled: 2-26-8I
File No. 81-9521
Date Received: 2-27-8| ) Time Sampled: 11:485
ar ANALYSIS COHCENTRATION UNITS ANALYST BOOK/PAGE
LAE NUMBER: 8102-0783A SAMILE DESCRIFTION: OWC-12
SFECTIAL INSTRUCTIONS: NG FREF - ———— ————
DATE SAMPLED 2/26/861 - = = /7
TIME SAMFLED 1145 /
ALKALINITY, TOTAL - MG/Ls AS CAHCO3 S - SEEEA a
CALCIUMy BY EDTA TITRATION 88 MG/L cJA 82 s 32
CHLORIDE 20 - — - MG - e - e B 108 35—
FLUORIRE 0.34 MG/L CJA 25 / 94
IRONs TOTAL MG/L- Y
. MAGNESIUM MG/L /
MANGANESE MG /L S
NITRATE 0.3 MG/L AS N CJa 109 7 32
ORTHOFHOSFHATE 0,05 — --MGA-AS—F - - -8 —328 49—
FH 7.20 LKN 83 / 78
FOTASSIUNM F MG/L ST gl
SILICON MG/L /
S0DIUM - - =  MG/L- — e O
SFECIFIC CONDUCTANCE 859 UMHOS/CM MJB 124 7/ 11
SULFATE - = - — - e ML 2
TOTAL ORGANIC CAREON 5.5 MG/L GMD 85 / 69
~~CONCLUSION--LAE NUMBER: 8102~07834 - - —— - - ——— — -
LAE NUMBER: B8102-07033F SAMFLE DESCRIFTIONS-DWC—-12 - - -
SFECIAL INSTRUCTIONS: FILTER OLASS FIRER
ALDIKIN 17.7 UG/L CJE 132 7 21
CHLORDANE NDOC(L+0) UG/L Can — 432 ./ 21
4y 4--DID NID(0.20) UG/L CJE 132 7 21
4v4-DDE KE(0.20) - Uiyl - - . - LA 32 £ 21
49 A-LDT 4.8 UG/L CJE 132 7 71
DIELLRIN 7.8 UG/L - CJR - 132 /7 21
IENDIRIN 4.3 uG/L CJE 132 7 21
HEFTACHLOR NDCOV10) UG/L -Cdp ~—-132—--21
MALATHIGN AL UG/L CJR 132 7 23
SEVIN HNOT ANAL.---UG/L - - - O3B —3 32— 24—
294,551 o uG/L CJR 132 7 22
TOXAFHENE NO(10.Q) UG/i CJE 132 7 21
CB NDC(10,0) UG/ - --- - —LJR- -—132 21 -
LINDANE A17 UG/L CJn 132 7 24
METIIOXYCHLOR ND(G.8) UGsL CJE 132 v 21
254-I NI¢1.,0) uG/L CJE 132 v 24
MIREX HD(0.5) UGsL ~LJE 432 / 21
CAFTAN HD(0,20) UG/L CJE 132 7 21
DIFOLATAN NO(20) UGr/L — - - GJB -- -132-/--21
CHLOROBENZILATE NI (O, 30) uG/L. CJk 132 7 21
GUTHION NO{100) uGs/L CJR 132 ./ 23
Lr DIAZINON 4.3 UG/L CJE 132 7 23
FARATHION, METHYL 10.9 uc/L - CJE 132 / -23-
FARATHION, ETHYL 93.2 uG/L CJE 132 7 23
TRITHION NOT ANAL. UG/L - - -— - OJR - —1- B 2o 2]
FHOSDRIN (MEVINFHOS) NO(2.0) uG/L CJE 132 7 23
——-CONCLUSION--LAE NUMEEKRS 8102-0783R - -
LAE NUMBER: 8102~0783C SANFLE DESCRIFTION: DUC=12 - e —
SFECIAL INSTRUCTIONS: FILTERED IN FIELD
ARSENIC NI(0,.001) MG/L RTF 131 / 5S4
CADMIUM 0.0010 HG/L ETF 134 7 57
COFFER 00,0055 MG/L ETF 131 / 56
ZINC 0,03 MG/L ETF - -13t /.53

~—CONCLUSION-~LAEL NUMDRER: £8102-0783C

* Groundwater samples for metals analysis were filtered (0.45, membrane)

and acid preserved in the field.
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TABLE F-|| Page 2 of 2
CHEMICAL ANALYSES

Observation Well: (WC - |

Sampled by:

Ortho Chevron Chemical Company Plant Woodward-Clyde Consul tants
Analyzed by Wilson Laboratories PS, PB, CH

Salina, Kansas Date Sampled: 2-26-8I
File No. 81-9521

Date Received: 2-27-8l Time Sampled: 11: 45

STANDARD CHEMICAL WATER -ANALYSIS. -

DATE: 03/12/81

LARORATORY FILE NO.: 81-9521 .
LAEORATORY NO.: 8102-0783A
—SAMPLE RECEIVED 0242281

RN o= i smers ros = wE LARORATORY. - - — -
CATIONS ANALYSIS
CALCIUM CA+2 MG/L 88.00

v ocgzeziims ~IRON + : FE42 - MG/ —— 0.2
MAGNESIUM MG+2 MG/L 17.70
MANGANESE MN42 MG/L - co 0,10 P =
FOTASSIUM K +1 MG/L 2.40
SODIUM NA+1 MG/L - - S o 36400 e
ANIONS
BICAREONATE HCOZ-1  MG/L 322.24
CAREONATE €03 -2. MG/L - u 0o A s miE mEE——
CHLORIDE CL -1 MG/L 20,00

- e FLUORILE e o F_ =l MO 0,34
HYDROXIDE OH -1 MG/L 0.00

- NITRATE NO3 -1 HMO/L - - - FRUERE T 0 & S,
FHOSFHATE FO4 -3 MG/L 0.15
- . SULFATE §04 -2 MGAL - — - 125,003 S e

SILICATE SIDA-4 MG/L 0.09
SILICA SI02 MG/L 25,48

- i TOTAL. FREE CARRON DIOXIDE - £o02  MG/L 89260 e
EQUILIERIUM CAREON DIOXIDE CO2  MG/L 48,79

. - TOTAL DISSOLVED SOLIDS (CALCY - - MG/L - 634433
TOTAL ALEALINITY AS CACO3 MG/L 244.84

— . CALCIUM ALKALINITY o - — A5 —LASO3 _MG/L-.. — 220,00 .
MAGNESIUM ALKALINITY AS CACO3 MG/L 44,84
SODOIUM ALKALINITY AS CACO2 MG/L . 0.00 - — ..
TCTAL HARDNESS AS CACO3 MG/L 292,36
CALCIUN HARDNISS AS CACO3  MG/L 220, Q0w =4 S
MAGNESIUM HARDNCSS AS CACO3 MG/L 72,75

= —. HON-CARLOHATC LARDNESS — AS -CACD3 -MG/L 27,52
CALCIUM NON-CAMECHATE NARTINESS MG/L 0.00
MACRCSTUM NON-CARDONATE HARDNESS MC/L 27.50 . _
FH FH  UNITS .20
CQUILIGRIUM il (FHS) FHOUNITS 200 L
STARILITY INDEX FH  UNITS 7.21

. SHTURATION INLEX o . FH UNITS.. _ ... _ . __ 000
TEMFERATURE DECKETS FAHRENMEIT £8.00
CONDUCTIVITY, MIASURELD HICLCMHOS/CM 859,00 .. .
IONIZ STRDRGTH (MOLAM) 0.0122
JON BALANCE ERROR (PERCENT) BY CONCENTRATION -6.42

* Groundwater samples for metals analysis were filtered (0.45 . membrane)
and acid preserved in the field.



TABLE F-|2
CHEMICAL ANALYSES

Observation Well: OWC = |3 i

Ortho Chevron Chemical Company Plant
Analyzed by Wilson Laboratories

s81-5
Page | of 2

Sampled by:
Woodward-Clyde Consultants
PS, PB, CH

Salina, Kansas Date Sampled: 2-25-8|
File No. 81-9521
Date Received: 2-27-8l Time Sampled: 13:00
i ANALYSIS CONCENTRATION UNITS ANALYST EODK/FAGE
LAR NUMBER: B102-07844 SAMFLE DESCRIFTION: OWC-13 ‘
SPECIAL INSTRUCTIONS: NGO PROF —--
LDATE ShMOLELD 2/,25/81 /
TIME SA&MFLED 1300 /
ALRALINITYs TOTAL MG/Lr AS CACO3 /
CALCIUM, BY EDTA TITRATION 161 MG/L CJA 82 / 32
CHLORIDE 232 MG/L EETE 8 (B 108 7 35
FLUDRIDC 0.145 MG/L CJa 25 / 74
g IRONs TOTAL MG/L /
MAGNESIUM - - -MG/L - - e e — e —
MANGANECE MG/L /
NITRATE NI(O.1) MG/L AG N CJdA - — 109 /-32
ORTHOFPHOSFHATE ND(0,05) MG/L AS F BLI 128 /7 9
FH 6035 LKN - 83 /-78
' FOTASSIUM MG/L /
SILICON - — MG/ - - —_— —— =
SODIUM MG/L ’
SFECIFIC CONDUCTANCE 1560 - UMHOS/CM MIB-- 124 /11 -
. SULFATE MG/L /
TOTAL ORGANIC CAREON 7.8 MG/L GMIH- 85- -/ 69
~—-CONCLUSTON-~LAE NUMBER: 8102-0784A

LAE NUMBZR: 8102-0784F SAMFLE LESCRIFTION: OWC-13
SPECIAL INSTRUCTIONSS

ALDRIN -  186:3 — —UG/A- —
CHLORDANE ND(1.0) uG/L
4y4-0DD 0.30 ~-- UGAL
, 45 4-DDE 0.35 uG/L
4y4-D0T ND(0.30) uG/1L.
DIELDRIN 1.06 uG/L
ENDRIN NI{0.40} -UG/L
HEFTACHLOR ND(0,10) uG/L
MALATHION NOC2,0) UGsL
SEVIN NOT ANAL. UG/L
298,5-T 0.8 usc/L
TOXAFHENZ NDC10.0) UuG/L
FCE KIC10.0)0 LG/l
LINDANE 2300 ugG/L
METHOXYCIILOR NUCD.8) UG/L
2e4-D 1.3 UG/
MIREX HWH(0.5) UG
CaFTaN NL(0.20) UG/L
LIFOLATAN - ND{20) uG/L
CHLOROEBENZILATE ND(O.30) uG/L
GUTHION NIN(100) UG/L
NTAZINON ND(O.5)-  UG/L
FARATHION, METHYL NDC(2,0) uG/L
FARATHIONs ETHYL NIC0.5) uG/L
TRITHION NOT ANAL. UG/L
FHOSDRIN (MEVINFHOS) NII<2,0) UG/L
—--CONCLUSION-~LAE HUMBER: 8102-0784K

LAE NUMBER: 8102-0784C SAMFLE DESCRIFTION: COWC-13

FILTER GLASS FIHER - 5

- —LIB -1 32- /20—

CJE 132 7 21

- CJR --- 132 21.
CJB 132 /7 21

- CJB - 132 /-21
CJRB 132 /7 21
ceee --BRG- 432 /-21-
CJB 132 /7 21
C.E 132./.23
CJE 132 7 21
CJn 432 7 -22
CJE 132 7 21

— Gl 13223
CJR 132 7 21
CJk 132 /- 21
CJE 132 7 21
-CJB 132 7 21
CJE 132 7 21

-~ CJE — -132—-21-
CJE 132 7 21
CJE 132 /7 23
LCIR-———132 /-238-
CJB 132 7 23
CJE - 132 / 23
CJE 132 /7 21
-CJB - 132 7/ -23-

SFECIAL INSTRUCTIONS! FILTERED IN FIELD - - = ==
ARSENIC ND(0.,001) MG/L - S e BTF———1 31—/ 54
CADMIUM 0.0006 MG/L BTF 131 7 57
COPPER 0.0032 MG/L ETF 131 7 56
ZINC 0.05 MG/L ETF 131 / S3

-—-CONCLUSION--LAR NUMEBER: 8102 0784C

* Groundwater samples for metals analysis were
and acid preserved in the field.

filtered (0.45, membrane)



26 March 1981
Dr. J. D. Campbell
Page 3

Organophosphorous Pesticides

The samples were prepared utilizing the same procedure described for the
organochlorine pesticides. Since the highly selective flame photometric
detector was used for the analyses of these compounds no confirmatory work
has been performed.

It was anticipated that Sevin could be analyzed with the organophosphorous
pesticides on the nitrogen/phosphorous gas chromatograph detector. However,
analyses of the samples indicated that interferences were present, which pre-
cluded use of the nitrogen/phosphorous detector for the organophosphorous
compounds. The samples were then analyzed with the highly selective flame
photometric detector operated in the phosphorous mode. Using this mode of
operation, six phosphorous containing compounds were analyzed but Sevin could
not be detected because the detector is not sensitive to nitrogen containing
compounds.

A standard has been ordered for Trithion but has not been received. The ex-
tracts can be re-analyzed for Trithion upon receipt of the standard, however,
no unidentified peaks were observed in the analyses of the organophosphorous
pesticides indicating that Trithion was not present.

WILSON LABORATORIES

Lok - B

Clifford J. Baker
Chemist

jh

3y WILSON LABORATORIES

g ANALYTICAL & RESFARCH CHEMISTS & BIXLOGISTY
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